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Fifth Annual Meeting, Pacific Coast Gas Association. 





—_— 
Paciric Coast Gas ASssociaTION, } 
OFFICE OF THE SECRETARY, > 
OaKLanD, CaL., June 4th, 1897. 

The fifth annual meeting of the Pacific 
Coast Gas Association will be held at San 
Francisco, Tuesday and Wednesday, July 
20th and 2ist, 1897, at 10 o’clock, A.M., in 
the office building of the San Francisco Gas 
and Electric Company. 

A meeting of the Board of Directors will 
be held on Monday, July 19th, at 8 P.m., 
at headquarters in same building. 

The following papers will be read and discussed during the sessions : 
The President's Address, by Mr. T. R. Parker, Napa, Cal. 

‘** Spontaneous Ignition of Coal,” by Mr. John L. Howard, San Fran- 
cisco. 

** Reminiscences,” by Mr. F. H. Eichbaum, San Francisco. 

**Value of Small Gas Bills,” by Mr.W. W. Gillespie, San Francisco. 
‘*From Coal Gas to Natural Gas,” by Mr. John Kempf, Jr., Salt 
Lake City, Utah. 

**Small Lighting Plants and their Management,” by Mr. Thos. D. 
Petch, Eureka, Cal. 

‘** Practical Suggestions,” by Mr. Chas. E. Burrows, Walla Walla, 
Wash. 

‘* Uniformity of Accounts,” by Mr. C. O. G. Miller, San Francisco. 

** Municipal Control,” by Mr. C. W. Quilty, San Jose. 

‘*A Short History of a Long Life,” by Mr. C. M. Converse, San 
Francisco. 

‘** Recuperative Benches for Coke and Coal Firing,” by Mr. D. R. 
Russell, St. Louis, Mo. 

‘* Card Bookkeeping,” by Mr. V. Stow, San Francisco. 

‘*Gas as Fuel,” by Mr. F. Foveaux, San Francisco. 

Questions received will be assigned to members for reply. 

The ‘‘ Experience ” Department, edited by Mr. John Clement, of Red 
Bluff, Cal., and the ‘‘ Wrinkle” Department, edited by Mr. M. C. Os- 
born, of San Diego, Cal., will make report. 

All gas men sojourning in San Francisco at the time of the meeting 
are cordially invited to be present and to participate in discussions. The 
Secretary will at all times cheerfully answer any questions and furnish 
information concerning the meeting, hotel accommodations, etc. 

Thursday, July 22d, 1897, will be the outing day for members, their 
families and friends. A trip on the world-famed scenic railway to the 
top of Mount Tamalpais will be made, and luncheon served at the 
“Tavern of Tamalpais.” From San Francisco to the mountain top 
there is revealed the grandest panorama of ocean, cities, towns, bays, 
valleys and mountains in the wérld, the view reaching from the snow- 
capped Sierras to 60 miles from the Marin county shores on the Pa- 
cific. The usual banquet will be held on Tuesday evening, July 20th. 

Eastern members, and others from the Eastern States intend- 
ing to visit San Francisco, are requested to advise the Secretary 








in advance. Joun A. Britton, Secretary. 
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BRIEFLY TOLD. 


ie ee 
Tae State or Trape.—The first half of 1897 is ended, and it is with 
no little degree of satisfaction that we report a vastly better condition 
of affairs existing in the gas trade than was the case for the first half of 
1896. The current indications in almost all classes of business are 
favorable to renewed activity and a widening or broader market, the 
trading wherein is to be done at figures representative of a living profit; 
and the underlying influence is that of returning confidente. The first 
months of the year in the gas trade were marked by peculiarly uneven 
conditions ; indeed, the symptoms might be truthfully set down as 
curiously uneven. Similar places, that is as to the matters of popula- 
tion and the nature of the commercial and gocial features of the com- 
munities compared, reported entirely dissimilar results, in that one 
place would show a gain in sendout, whereas the comparing place 
showed a loss. In March the figures received by us tended to prove 
that a return to normal standing was being steadily made, and this ap- 
proach to normalization was still more clearly revealed in the returns 
for April. The statistics for May and the first half of June sustain and 
correspond with those of March and April, wherefore it can be taken 
for granted that the advances registered are testimonies to steady better. 
ment, and are entirely free from spasmcdic taint. The statements of 
output from 53 test points, representing a total sale for the first five 
months of 1897 of 8,500 millions cubic feet of gas, show a gain for the 
period named over the corresponding period of 1896 corresponding to 
6.8 per cent. Of the 53 reporting companies, 22 state that important 
main extensions are underway, and 13 report other considerable better- 
ments tothe manufacturing and storage sections of the plant. The 
back wardness of the season—that is, the long delayed appearance of the 
heated term—seems to have interfered considerably with the putting out 
of gas cookers, but on the other hand the prevalence of dark, cool days 
seems to have more than made up the difference. Companies to the 
number of 17 report the holding of demonstration lectures on cooking 
by gas, which in every instance fully realized the expectations of those 
who engineered them. Take it all-in-all, the figures are rich in their 
teaching that a long season of prosperity is before the gas makers. 





Tae Tairty-FourTH GeNERAL MEETING OF THE INCORPORATED GAS 
InstiTUT&.—The Thirty-fourth Annual General Meeting of the Incor- 
porated Gas Institute was successfully brought off at Bath, England, 
on the 15th, 16th and 17th of last month, under the able guidance of 
Mr..C. Stafford Ellery, of the BathGas Company. Fair skies, a good 
paper list and many handsomely planned and fraternally carried out 
social features caused the meeting to be thoroughly enjoyed. The ad- 
ditions to the membership were quite numerous, and one name on the 
list wasthat of Mr. A. B. Slater, Jr., of Providence, R. I. The Insti- 
tute awarded the Birmingham Medal to Dr. Carl Auer von Welsbach 
for his discoveries and inventions connected with incandescent gas 
lighting. A feature of the proceedings was the lecture, on the morning 
of the second day, by Vivian B. Lewes, F.1.C., whose theme was: 
‘*The Theory of the Atmospheric Burner and Its Influence Upon In- 
candesce.t Gas Lighting.” 





Notss.—We presume that the parties in control of the Companies 
that formerly composed what was popularly known as the Chicago Gas 
Trust, now that, under the laws passed at the last session of the Illinois 
Legislature, legal consolidation of the different interests can be made, 
have virtually agreed on a plan for such consolidation. The gas situa 
tion in Chicago, however, has altered considerably since the spring of 
1887, when the Trust was originally formed, for several new independ- 
ent Companies have been equipped since then, and it seems to us that 
they are of enough importance tu be included in any scheme of consol- 
idating the gas business of Chicago. To sum it up in a few words, it 
seems to us that any scheme for consolidating the gas interests of Chica- 
go, that did not include every Gas Company in Cook county, would be 
decidedly imperfect.——The water gas apparatus at the Pullman (IIls.) 
gas works, built by Messrs. A. O. Granger & Co., in 1882, after having 
iaithfully and well performed its duties, has at last succumbed to the 
march of progress, the United Gas Improvement Company having 
becn awarded a contract toinstall at Pulimap a standard double super- 
heater Lowe water gas plant, of 400,000 cubie feet daily capacity, with 
all up to-date improvements. The contract also includes steam plant, 
purifiers, station meter, rotary exhauster, vil storage tanks, new build- 
ings, etc. The relief holder system will also be applied to the works —— 
Mr. Charles E. Dole has been appointed Superintendent of the Bangor 
(Me.) Gas Light Company, succeeding the late Mr. A. H. Parker. Mr. 
Burnham K. Gould was appointed Assistant Manager. We under- 
stand that the Pacitic Lighting Company has sold its ownership in the 
Santa Rosa (Cal.) Gas and Electric Light Company to Mr. Philip 
Meyer, of Alameda, who assumed charge ou the Ist inst. Mr. Thos. D. 





Petch resigned the Superintendency of the Eureka (Cal.) Gas Company, 
tu accept the Superintendency of the Santa Risa plant. 





[Prepared for the JourRNAL.] 
Some Notes on an English Oil Gas Process. 
ee a 


By Mr. F. Eaner, of Norfolk, Va. 


One of the objects of interest, seen by the author during a recent trip 
to Europe, was a novel oil gas process, now for some years 2 snecess- 
ful operation, on a large wérking scale, at the Corporation Gas Works, 
Huddersfield, England. The results were so much better than those 
known to be obtained at|some so-called ‘‘ Pintsch works” in this 
country, that a description of Mr. R. W. Herring’s' method (for it was 
learned that he was the inventor) may prove useful to the reader. In 
explaining his method the inventor said : ‘‘My invention is based on 
the fact that the degree of lieat suitable for the operation depends upon 
the specific gravity of the oi], and that the specific gravity of the oil 
increases as the distillation progresses, so that the heat which is suit- 
able at the commencement of the distillation is insufficient for the con- 
tinuance of the distillation through its subsequent stages. The invention 
consists in an apparatus for effe: ting a methodical and systematic sub- 
jection of the liquid hydrocarbon to a progressively increasing heat as 
it flows through the retort or series of retorts, so that as the specific 
gravity of the oil increases s¢ will the temperature at which the dis- 
tillation is continued and completed.” 

If the inventor's theory appeals to the scientific common-sense of the 
gas engineer, the simplicity of the apparatus and its whole operation 
will do noless to that of the experienced, practical gas maker. Although 
it is no doubt best to proportidn the length of the oven to be used for 
the oil gas retorts to the general design of the same, any through retort 
arch can be used for the purpose. There is no special construction re- 
quired ; the necessary objectsean be obtained by the manner of filling- 
in the bench. 

The benches seen in use wet heated by a regenerator or gas furnace. 
There were three tiers of cast ifon retorts in the bench, the lower tier, 
of larger diameter than the tw@ upper tiers, being protected from direct 
contact with the fire by brick Walls, which served the double purpose 
of protection (as stated) and of assisting in maintaining a more uniform 
heat, because the brick, after absorbing, retains heat longer than the 
iron will. These lower retorts were set with a slight incline towards 
the front of the bench. Between the lower and the two upper tiers of 
retorts was a brick arch, pierced (at the ends only) for the furnace gases 
to ascend, and these openings were controlled by suitable damper tiles. 
The upper retorts were set with a slight incline towards the back of the 
bench, and the combustion chamber in which they were placed was 
divided into several sections, by means of vertical baffle walls resting 
on the arch covering the lower combustion chamber and retorts, and 
reaching to the top of the principal oven orch. These baffle walls had 
openings alternately at top and bottom to allow passage of the gases of 
combustion to the chimney flue. Buta novel feature of these several 
chambers, formed as described by the baffle walls, was that each was 
furnished with a damper controlled opening from the outside of the 
ovens, so that cold ai: could be admitted wherever desired, thereby the 
better to regulate the temperature desired in these progressive chambers. 
Each of the lower retorts had an ascension pipe to carry the gas pro- 
duced into acondensing main, into which the upper retorts also dis- 
charged the gas made therein. The object of the condensing main is 
to permit any hydrocarbon which was not fixed in the retorts to run 
back to the lower retorts and undergo another season of heat. The un- 
converted oil from the upper retorts was caused to flow out of the back 
and lower ends of same into a small hydraulic main like chamber, from 
which it then ran into the higher end of the lower retorts, from which 
latter the final residual wes removed from time to time in the shape of 
coke. 

The action of the uppe? retorts was continuous, that of the lower 
being intermittent ; this ne@ssarily so in order that the accumulations 
of coke might be removed. \{ence a valve was placed in each of the 
ascension pipes from the lower retorts to the condensing main. The 
oil was admitted through sigl\ glasses at the front and Inghends of the 
upper retorts. Each tier of thse upper retorts was connected at the 
mouthpiece with a horizontal \\ake-off pipe to which all on that tier 
were attached, and from which \one ascension pipe carried the gas made 
to the condensing main. \ 

These stand pipes were also provided with a valve, so that any battery 
or tier of retorts could be cut out without interfering with the remain- 
ing retorts of that bench. It was found in practice that with the means 
provided the heat at various points in the retorts could be perfectly 


. 
\ ‘ 








1. Mr. Herring is now the Chief Engineer aii Manager of the combined Edinburgh and 
| Leith Corporation Gas Works, Scotland. 
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regulated. As, for instance, when at the point of admission of the oil 
the retort temperature was from 400° to 500° F., it could be increased to 
600° a little further on ; then to 700°, 800°, 900°, and so on, until at the 
lowest point of the bottom retorts it would be from 1,600° to 1,700°. At 
that point nothing would be found in the retorts but solid coke; and 
not more than one-fifth as much of that than when the same kind of 
oil was operated upon by the best known methods of other systems of 
carbonization. 

The oil used by Mr. Herring was made from Scotch shale, and known 
as ‘‘ blue oil,” specific gravity said to be .874, which corresponds to 31° 
of Baume’s scale. A series of careful tests made gave, as average re- 
sults, the following: Oil weighing 7.28 lbs. per gallon produced 81.85 
cubic feet of 65.77-candle power gas. This gas, when compressed as in 
the Pintsch system, lost 7.10 per cent. in bulk, and was reduced to 48 
candle power. It should be here stated that the above yields are based 
on the American gallon of 231 cubic inches and not on the Imperial 
gallon of 277.274 cubic inches. In connection with that statement the 
writer would remind the reader, who may not always remember the 
fact that, as we hear of remarkable results from water gas apparatus 
on the other side, it may be well to inquire what kind of gallonentered 
intu such calculations before passing judgment upon the performance. 
It may be fair to assume that American petroleum, or even Russian 
distillate oil of about the same specific gravity as the shale oil used by 
Mr. Herring, is a better gas producing medium ; for, in carefully con- 
ducted tests, the former produced 71.64 cubic feet of 66.66-candle power 
gas, and the latter 81.64 cubie feet of 49.50-candle power gas per gallon ; 
but when similar oil was carbonized in a nearly new plant of the 
Pintsch type and on a large working scale, the results were of course 
not as good as with the experimental plant. 

At the Pintsch works referred to, which was then operated under the 
writer’s general supervision, a now well-known and _ prominently 
situated gas engineer reported the following general results : Ci ude oil 
weighing about 7 pounds per gallon produced 63.16 cubic feet of 56.20 
candle power gas, which, when compressed, lost 11.9 per cent. in bulk ; 
but the loss of illuminating power was not found because we did not 
possess the means to test it after compression. Results from an older 
Pintsch plant sent to us for comparison were not as good as ours by 
several per cent. 

As the reader now has the facts he can decide from his own results if 
it would pay him to look into this—to the writer’s mind, at least—de- 
cided improvement for making gas from oil. To the writer it seems 
plain that the manufacture of water gas also might be greatly cheapened 
if the oil were gasified in a rational method like that of Mr. Herring, 
which statement, however, requires this qualifying remark, viz., that 
such a method of carbureting water gas could only be economically 
applied where the minimum consumption of gas would warrant the 
keeping of an oil bench in continuous operation. In such a case a sav- 
ing of a couple of cents per 1,000 cubic feet of gas might be counted on. 
and a saving of a-couple of cents per thousand is worth considering by 
even the greatest and wealthiest of gas companies—perhaps? Then 
those who make a rich water gas, merely to enrich the otherwise cheaper 
coal gas, may find an advantage in the oil gas method just described. 
They would certainly find it a sure remedy for naphthaline troubles, 
besides a saving in oil bills ; and, outside of the inclined retort system 
for making coal gas, there is not another method extant which requires 
less labor and attention than Herring’s apparatus for manufacturing oil 
gas. 








Address of the President (Mr. C. Stafford Ellery), before 
the Thirty-fourth Annual General Meeting of the In- 
corporated Gas Institute. 

ee Toe 
At the thirty-fourth meeting of the Incorporated Gas Institute, held 
at Bath, England, June 15, 16 and 17, the President (Mr. C. Stafford 

Ellery) delivered the following inaugural address : 


Gentlemen—Within a very few days the conimemoration celebra- 
tions which will render this year unique in the annals of English his- 
tory, will be upon us. Without any thought of politics, I feel sure I 
am but voicing the sentiment of everyone present when I say that, as 
members of an [nstitute representing an industry which has made great 
advances under Her Majesty’s beneficent reign, we desire to associate 
ourselves with all those expressions of joy and gratitude which rise 
from every loyal heart, that for so long a period Her Majesty has been 
spared to reign over a prosperous people. 

On looking through our records I find that it is just 20 years since 
the Institute paid a visit to the West of England. In 1877 the four- 


teenth annual meeting was held in Bristol, and now it is with sincere | 





pleasure we welcome you to our beautiful old city of Bath. I cannot 
help feeling that the visit implies a compliment to myself; and I assure 
you, gentlemen, I appreciate very highly the honor you have done me, 
and will endeavor to the extent of my ability to justify your choice. 
I rely on the indulgence and co-operation which have been so ungrudg- 
ingly extended to previous occupants of this chair, and trust that the 
meetings will pass on successfully, and the visit prove sufficiently 
pleasant to induce many to come to Bath again. 

We miss faces to-day that were present on the occasion I refer to. 
In thinking of some whose absence we regret, there comes the hope 
that ere long it may be found possible to meet together again and pre- 
sent once more a united front in the interests of the gas industry ; but 
others have been removed by the hand of death. During last year 
eight have passed away, whose names appear in the annual report of 
the Council. Of these, three were familiar figures at the meetings. 
Mr. Travers had been a member for some 25 years, and took a deep in- 
terest in all the proceedings. He contributed much valuable informa- 
tion, both in written communications and in discussions. Not long 
before his death he paid me a visit, and I was impressed with his 
shrewd judgment and careful attention to the details of any matter 
he happened to have in hand. Mr. McCrae was also a member of long 
standing. For over 20 years he attended the meetings, and on occa- 
sions, only too rare, was heard in the discussions. Cut off in the prime 
of life, his presence will be missed by many. Mr. David Clarke joined 
the Association in 1872. He was elected to the Council in 1888, and 
stood by the Institute in the time of its trouble. For a year or two he 
broke his habitual silence, as though with a desire to render assistance 
when most needed; in this proving his sturdy disposition and the 
strength of his attachment to the Institute. Since the report of the 
Council was prepared, the name of one other member, and a Past- 
President, has been added to the mournful list. Mr. Mitchell, of Ed- 
inburgh, died suddenly last month, having retired from active service 
after a very busy and anxious life. One of the most pleasing tributes 
to his memory is paid by a writer who says, ‘‘ Mr. Mitchell was always 
a great favorite with his workmen and staff.” I may safely add, and 
also with his professional brethren. 

Turning from the sad side, it is satisfactory to note that the ranks fill 
up as one and another silently drop out. With the 53 additions made 
to-day, the membership stands at the gratifying total of 686. It is a 
matter for congratulation that so large a number of young men are 
coming into the Instiiute. We look to the new members specially for 
help with papers, and also in the discussions. There can be no doubt 
but that at the various works represented, much good research work is 
constantly being carried on, often perhaps in an unobtrusive way and 
in places not of the first magnitude, yet such that if recorded would add 
to the value of the proccedings and the usefulness of the Institute. -Be- 
fore passing to more technical subjects, it occurs to me to offer a few 
remarks on one or two matters of local interest. 

To the gas engineer, the topography of Bath will probably suggest 
questions of pressure regulation in the distributing system. The dis- 
trict is singularly hilly; the highest point suplied with gas being about 
650 feet above the works. The initial pressure is regulated by means of 
seven station governors, each controlling, as far as practicable, a sepa- 
rate district. These leading mains are connected together at convenient 
points with valves (for equalizing the pressure if occasion for opening 
them should arise), and are supplemented by a high pressure main 
which serves for sending gas by day to a storage station some two 
miles from the works, and by night to the heart of the distributing 
system. No governor is used on this main; the necessary regulation 
being effected by those on the leading mains. On the higher ground, 
district governors for the automatic regulation of the pressure are em- 
ployed ; and in my judgment those constructed with leather diaph- 
ragms are most reliable in their action. It is, however, open to ques- 
tion whether any real balance of advantage is gained by introducing 
differential governors where the levels vary only within moderate 
limits. I confess to holding somewhat strongly the opinion that, if 
the pipes are maintained in proper condition, a little extra pressure is a 
less evil than any complicated system of governors and valves intro- 
duced with a single eye to possible leakage. In considering the ques- 
tion of pressure, it is necessary to bear in mind the various purposes to 
which in these days gas is being applied, and the indifference which 
unfortunately is displayed as toMe size and quality of internal fittings, 
both by consumers and too frequently their advisers. I feel almost in- 
clined to suggest that in one of the rooms of the Institute a museum 
should be opened, with specimens of inferior gasfittings and incom- 
petent workmanship. There are few towns but could contribute inter- 
esting examples of how not to lay internal fittings. The fact has to be 
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faced that fires and stoves are often fixed in houses fitted with pipes too 
smal) to pass sufficient gas at the pressure which formerly was con- 
sidered correct. This is a matter, no doubt, which calls for larger con- 
’ trol by the company or corporation supplying the gas; but in the 
meanwhile, if complaints are to be avoided, and gas is to advance in 
popular favor, it appears a better policy to maintain a slight excess of 
pressure for the consumer to draw upon than to give the impression of 
inadequacy when the need for fuel is felt. This applies with equal 
force where gas is used as a source of power. The effect of irregularity 
of pressure is not only to irritate the user, but to cause waste of fuel in 
the gas engine. These considerations seem to lead in the direction of 
maintaining throughout the day a pressure nearly approximating to 
that given during the hours of lighting, and introducing governors, 
not at consumers’ meters, but at each point of consumption—in other 
words, at the burners themselves. 

The following statement is interesting as showing the tendency in re- 
cent years towards a more even load in the day and night consumption, 
and affords evidence of the extending use of gas for heating and power 
purposes. The figures give the quantity of gas sent out hourly during 
four winter days, and one day in May of this year, stated in percentages 
for more easy comparison. The day consumption, taking from 7 A. M. 
to 10 Pp. M. in the winter, has increased from 20.1 per cent. in 1893 to 
25.8 per cent. in 1896, and the evening consumption has been reduced 
from 70.1 per cent. to 62.5 in the same period ; the day consumption in 
May reaching 46 per cent., reckoning the hours of daylight from 6 a.M. 
to8p.m. The gas consumption on any particular day is, of course, 
affected by climatic conditions. But taking the figures as they stand, 
a steady progress in the direction of equalizing the day and night load 
is apparent; and the extent of the day output appears to justify the 
policy of maintaining a liberal pressure at the consumers’ services, 
especially since the unaccounted-for gas, taking the average of the four 
years, does not reach 5 per cent. of the total make. 








Dec. 28, 1893. 
Hourly 
Consump’n 
of Gas. 
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Dec. 22, 1894. 
Hourly 
Consump'n 
of Gas. 
Per Cent. 


Dec. 21, 1895. 
Hourly 
Consump’n 


Gas. 
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In this connection, main and service laying call for a word. The 
serious effect of heavy steam rollers is well known ; but in these days 
of engineering activity, it looks as if the use of motors, of more or less 
power to crush and vibrate, will become more general. Already trac- 
tion engines are to be seen on our roads, drawing loads of such magni- 
tude as to suggest fractured mains and displaced services. There is 
much to be said in favor of the practice (where subways are not avail- 
able) of laying of mains on each side of the street under the footpath ; 
short services and absence of crushing weights being perhaps the most 
important. There still remains the consideration of land disturbances. 
This, no doubt, is of greatest interest in mining districts ; but even in 
Bath we suffer from a landslip of some magnitude. For many years 
the ground over an area of some considerable extent on the side of one 
of the hills has been slowly moving towards the river. Buildings had 
to be taken down because unsafe, and so far as possible all cast iron 
pipes removed and wrought tubes substituted. The strain exerted may 
be gauged if I state that recently, on unscrewing a 2-inch service, the 





ends when liberated sprang apart to the extent of some 3 inches, afford- 
ing evidence not only of the tension caused by the land movement, but 
of the quality and elasticity of the pipe. In such cases there seems 
nothing but frequent inspection to avoid waste of gas. Still these con- 
siderations notwithstanding, I throw in my acquiescence with those 
engineers who say that the day has arrived for qualifying, if not dis- 
carding, one of the old Golden Rules for Gas Managers—viz., ‘* Keep 
down the pressures.” 

The topographical interest of Bath is not limited toits hills. The river 
at times obtrudes itself somewhat unpleasantly on the notice of dwellers 
and workers in the valley. As it is not given to every manager to pass 
through the stirring experience of having his retort houses twice flooded 
within the limits of one week, it might not be without interest to place 
on record a few particulars of what occurred here in 1894. On Tues- 
day, Nov. 13, in that year, the river Avon, which divides the works 
into two sections, was found to be rising unusually high. Rain was 
falling heavily, and during the morning a gang of men were told off 
to bay back the water which had commenced to insinuate itself at the 
doorways. This was successful for a time ; but physical forces gradually 
asserted themselves, and small but innumerable ‘‘ geysers’’ appeared 
over the floors and in the ashpans. The men strove for hours to save 
the fires by bailing. But the flood steadily rising ruthlessly defied all 
our efforts; and by 5 P.M. the floors were 8 inches under water, and all 
the furnaces put out. Each coal crusher pit being filled with water, 
the charging machinery could not be used. Scoops were resorted to ; 
and the men with wiiling hearts tucked up their trousers to the task. 
Notwithstanding these somewhat unpromising conditions, the station 
meters recorded a make of about 1,000,000 cubic feet of gas that day, or 
a deficiency of only about 700,000 cubic feet. By 6 a.m. on Wednesday 
the water had so far receded as to render it possible for the firemen to 
relight the furnaces. To my intense relief the retorts and brickwork 
appeared to be little the worse for this ‘‘ water” treatment. All went 
well until 3 P.M., when a report came that the river was again rising, 
and before morning the experience of the previous day was repeated, 
with this difference only, that the second flood rose some 24 inches 
above the floor level. Charging was now out of the question, even 
with willing men waiting to do their work. The bottom retorts were 
half full of water, and nothing remained but to wait and watch the 
rushing waters, which during the day varied the monotonous vigil by 
bringing down laden barges, broken from their moorings, and play- 
fully crashing them against the cast iron columns carrying the Com- 
pany’s railway bridge. Apart from bearing away the fender piles, and 
tearing a hole in a 24-inch wrought iron main suspended to the bridge, 
no serious harm was done. By 1 A.M. on Friday it was possible to 
light large fires on the retort house floors, and clear the ashpans. By 
4 o'clock all the furnaces were burning, and at 6 a.M. the station me- 
ters showed faint signs of life. As a result of hard firing, carefully 
selecting the coals, and working light charges, some 300,000 cubic feet 
of gas were made on Friday, which increased to 1,200,000 cubic feet on 
Saturday. Gas was turned into the district late on Friday night, and 
the usual pressure put on the city. To complete the picture, it might 
perhaps be stated that the gasholders became waterlogged on Thurs- 
day, and the mains in the lower districts also filled with water, which 
found ingress through service pipes broken off in cellars where the 
flood had floated the meters out of position. For two nights Bath ex- 
perienced the discomfort of being without gas. The electric light was 
switched on as usual, which somewhat mitigated the calamity; and 
the ‘trun ”’ on candles cleared out much old stock. It scarcely needs 
to be added that the manufacturing plant has been reconstructed on a 
higher level, and the inlet and outlet pipes of the gasholder length- 
ened. Todo this, two wrought iron bonnet pieces were fixed over 
openings cut in the crown of the holder, into which the lengthening 
pieces pass when the top lift has for any purpose to be lowered nearly 
to the resting stones. 

Reference to matters of local interest would be incomplete without 
some allusion to the fact that Bath was one of the first provincial towns 
to adopt electricity as a means for lighting the public thoroughfares. 
The electric works erected in 1890 by a private individual were sub- 
sequently purchased by a company, and this year passed into the hands 
of the city authorities at a figure which will return to the shareholders 
about one-half of the subscribed capital. The company having failed 
to make the undertaking a financial success, many eyes will be turned 
with anxious interest to the report of the first year’s municipal manage- 
ment. Corporations, of course, enjoy the privilege of subsidizing such 
works from the rates—a means of income denied to private companies. 
The introduction of electric lighting does not appear to hinder the pro- 


gress of gas undertakings. Not only does each means of lighting seem 
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to have its own peculiar sphere of usefulness, but it is most interesting 
to note recent developments of private installations by means of gas 
engines and dynamos. From inquiries made it appears that where the 
number of lamps is not less than 15, the cost compares favorably with 
present charges for current from the public supply. It seems strange 
that the convenience and efficiency of gas engines have not yet been more 
fully realized by those responsible for public electric lighting installa- 
tions in this country. In America, with dearer gas, it is found advan- 
tageous to use gas engines with the ‘‘ block” lighting system, under 
which, as the name suggests, current is supplied from several centers to 
save the expense of mains and subsequent loss through leakage. I am 
informed that, using town gas, the direct saving over central station 
lighting is from 15 to 20 percent. It may not be out of place to refer 
to the need for some more stringent method of insuring an observance 
of the Board of Trade regulations in laying conductors and consumers’ 
wires. According to the ‘‘ rules and regulations” issued by the Insti- 
tution of Electrical Engineers, ‘‘ the chief difficulties which beset the 
electrical engineer are internal and invisible—they arise from leakage 
and from bad connections and joints, which lead to waste of energy 
and the production of heat to a dangerous extent.” 

An illustration of this danger came under my notice not long since. 
In a large house of business the electric wire, which had been laid too 
near the lead gas pipe, fused the pipe and ignited the gas. The flame 
was seen in time to prevent a fire. This was fortunate for the pro- 
prietor and insurance company. The gas escaped on the outlet of the 
meter, which was fortunate for the gas company. Equally urgent is 
the necessity for some proper understanding as to the laying of under- 
ground conductors, so as to avoid as far as possible the crossing of 
pipes and services alike in the interests of electric light and gas com- 
panies. There is one point in connection with this subject that strikes 
the observer as somewhat strange, and that is the perfect confidence 
with which the public accept the sanguine estimates of electrical experts 
as to the illuminating effect of the lamps. While gas is tested under con- 
ditions and with restrictions of the most exacting nature, yet ‘‘ the 
fickle beauty ”’ is permitted to flutter on sometimes bright and anon 
quite dim, and no one thinks of asking, Is the official tester satisfied ? 
Perhaps this may not always be, and some day we shall have the 
pleasure of knowing accurately what amount of light comes from a 
16-candle power incandescent lamp, and what discount has to be 
allowed on, say, a 1,000 candle power are light. 

Passing to the geology of the district, and quoting the Rev. H. Win- 
wood : ‘‘ Within an easy day’s walk of Bath no less than 13 or 14 for- 
mations can be traversed, from the mountain limestone to the alluvial 
deposits.”’ Of the coal measures, I will simply say that in the Radstock 
district, which consists of two main divisions—the upper and lower— 
there are, to quote another authority, ‘‘some 14 veins, none exceeding 
3 feet in thickness, some no more than 14 inches.’”’ In the Bristol dis- 
trict the Parkfield Colliers have four veins of gas coals, the thickness 
being between 2 and 3 feet; while at the Kingwood Colliery there are 
worked three veins of steam coal varying from 2 feet to 4 feét 6 inches 
in thickness. Quoting again the same authority: ‘‘ The Somerset and 
Radstock coal fields are richer in fossil plants than any other coalfields 
in Britain.” Many of these may be seen at the local museums. Pass- 
ing over the various other strata, I ought perhaps to refer to the 
‘“‘great oolite,” for which this neighborhood has long been famous. 
There is a danger to-day of tarnishing its fair fame by the indiscrimi- 
nate use of inferior material. An inspection of the masonry remaining 
as a memorial of, not only the constructive ability, but also the selec- 
tive skill of the ancient Romans, witnesses in a measure and manner 
to the permanent character of properly selected stone which is not 
evidenced in some of the more modern structures. By the kindness of 
the Directors of the Bath stone firms, one of the most interesting quar- 
ries from which the stone is worked will be open to inspection on 
Wednesday, and information may then be obtained, both of scientific 
and practical value. j 

The historical associations and ethnological history of Bath can only 
be mentioned to say that, by the kindness of the various bodies con- 
cerned, opportunity will be furnished for visiting the Roman remains, 
museums and baths. After contemplating these, I recommend the 
seeker after ‘‘ perfect ease and health” to make trial of the waters of 
our healing springs, which for centuries have, by judicious application, 
both within and without, done much to relieve the distress and lengthen 
the lives of multitudes suffering from those painful affections of the 
muscles summed up in the one word ‘‘ rheumatism.” 

Turning to considerations less local, the first thought that seeks ex- 
pression is that, competition notwithstanding, we meet at a time when 
the gas industry is prospering and progressing. In looking through 


the “‘ proceedings” of the Institute, there stands out periods of special 
activity in engineering achievement and scientific discovery. Not to 
go further back than my personal experience, there was in 1874, asthe 
absorbing topic, the use of concrete in constructing gasholder tanks. 
Following with more or less intervals of time came—Mechanical stok- 
ing ; improved methods of purification ; gas engines ; regenerative fur- 
naces ; regenerative burners ; inclined retorts. 

It is gratifying to note that to-day we are in the midst of a period of 
special activity. In the manufacture, distribution and combustion of 
gas, great strides are being made. Before touching on these, I desire 
to bear testimony afresh to the service rendered to the industry by the 
science of chemistry. In recent years, oureyes have more than ever been 
turned in the direction of the laboratory ; and the fact must be patent 
to all that a knowledge of chemistry is becoming increasingly essential 
in the training of a gas engineer. I venture to think that, not in 
greater gasholders or altered methods of guiding them—not, in fact, in 
any engineering feats of economy, however admirable and necessary 
these may be—but it seems most probable that advances in the near 
future will come rather from discoveries by chemists and scientists in 
extracting more gas from the raw material, and effecting greater 
economy in its use. 

The introduction of plant for the production of carbureted water gas 
takes a large place in the present period of activity. For some seven 
years oil has been used in conjunction with some suitable carrier as a 
substitute for coal and cannel in English gas works, and it may now be 
claimed that the time of probaticn is passed, and the process established 
on the firm foundation of economical efficiency. It is a pity perhaps 
the gas was not introduced under some other name. The tendency is 
to shorten the title to plain ‘‘ water gas,”” which creates prejudice and 
wrong impressions in the minds of the uninitiated. My attention was 
first drawn to the question of producing illuminating gas from decom- 
posed steam in the year 1878, when consulted by a syndicate, in the 
town of Worcester, to report upon a process patented by a Mr. Stephan 
for converting water or sewage into a “‘ burnable and luminous gas.” 
The process was thus descrived: ‘‘ Steam is generated from sewage in a 
boiler, passed through a retort filled with closely packed metal or perfo- 
rated discs, thence to a carbureter, consisting of any suitable material, 
such as bones, chalk saturated with petroleum, coal, sawdust, or creo- 
sote, or the residue from the boiler in which the sewage was evapor- 
ated.” 

Writing on the subject at the time, a local paper summed up the mat- 
ter in the following words: ‘ Mr. Stephan not only apparently solves 
the gas question, but he also disposes of the sewage difficulty which has 
engaged the attention of so many scientific minds. Under Mr. Steph- 
an’s process, all sewage matter is to be easily disposed of, gas produced 
free, gratis, for nothing, and yet an immense profit be made.” Now, in 
this process, spite of its errors, there seems to be something akin to the 
more perfect idea of to cay ; and it is but fair to the patentee, who re- 
ceived but little reward for his labors, that so much should be un- 
earthed. Of carbureted water gas as now manufactured, much has 
been written by those who understand the subject, and, as is not unus- 
ual, by some who know but little. After an experience of some 18 
months, I have to express a feeling of indebtedness to those engineers 
who worked out and brought over this system of gas manufacture from 
the United States. At first its chief advantage was considered to con- 
sist in its being an easy and economical enricher of coal gas; and its 
merits in this direction are too well known to need enlargement. But 
to-day its field of usefulness is found to be less limited. 

The manufacturing capacity of plants already erected, and in course 
of erection, is said to be equal to a daily make of 83,000,009 cubic feet 
of gas; and they range from 125,000 cubic feet upwards. Assuming 
each plant to be operated during 100 days in the year, the output of car- 
bureted water gas would be about 8,300,000,000 cubic feet, or an equiva- 
lent of, say, 830,000 tons of coal. The effect of this displacement must 
be far reaching. The pressure of the demand for cannel coal has al- 
ready been removed, and now the keen interest with which friends of 
the industry scan reports of *‘ the situation in the coal trade” begin to 
be lessened. The substitution of oil for some portion of the coal used 
should have a steadying effect upon the market, and diminish those 
convulsions to which it has too frequently been subjected, and further 
make available certain coals wkjch hitherto have been considered un- 
suitable for extensive use in gas works, because an inferior gas may 
now be so economically enriched by means of oil. The economy of 
space, not only in the erection of the manufacturing plant, but also in 
storing oil as compared with coal, is noteworthy, especially for those 
works where ground is limited. Taking 26 gallons of oil as the equiv- 





alent of 1 ton of coal, the relation is as 1 to 10, or, put in another way, 
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the oil equivalent of 1,000 tons of coal will require only 208 square feet 
of ground if the tank be 20 feet high. The substitution of coke for 
some portion of the coal needed in gas making is a further advantage. 
The material is always on the spot, sometimes in inconvenient quantity, 
and may be used hot from the retorts. Year by year the output has 
been increasing, at times beyond the limits of demand ; and a larger 
‘** home” consumption will certainly tend to enhance its value. To a 
degree perhaps not so great, the extended use of oil gas should assist 
the market for other residuals, such as tar and liquor. Looked at from 
the labor point of view, an oil gas plant presents perhaps its brightest 
side. 

A few men physically unfitted for retort house work can here 
manufacture gas without strain ; the only arduous part being. in con- 
nection with the removal of clinker from the generators once every 
eight hours. It looks as though the day may come when, by using re- 
torts for coal in the summer, and meeting the heavy winter demand by 
oil gas, there will be less disparity between the number of hands em 
ployed in summer and winter, and the need for reducing the staff in 
the spring will be removed. The ease with which sudden fluctuations 
in the consumption of gas can be met by the use of this plant, is a 
point of tLe greatest importance. Instead of the bustle to light up re- 
torts to stay the downward course of gasholders in winter, the simple 
turning of handles now suffices, assuming sufficient steam to be avail 
able; while with equal facility can the illuminating power be altered ai 
will. Although the removal of the carbonic acid requires an increased 
expenditure on lime, it must be noted that the small amount of sulphur 
in the gas not only lowers the percentage of sulphureted hydrogen, but 
reduces the other and more troublesome sulphur compounds. 

It may be expected that I should say something about the carbonic 
oxide present in the gas; but, speaking frankly, I see so little practical 
importance attaching to the question that, beyond remarking that the 
ordinary precautions necessary with coal gas need to be observed, I 
have nothing to add, unless it be to record the experience of an Ameri- 
can engineer who recently informed me that for a time he had quite an 
epidemic of “‘ gassing” among his service layers, when at work in the 
streets. On inquiry it turned out that with characteristic generosity 
passers-by paid for certain stimulants for the sufferer ; and it was only 
by issuing a notice that any man found gassed would be dismissed the 
service of the company that this imposition on the public for ‘‘ free 
drinks” was stopped. 

The “dark” suggestion has been made to me that, in a recent agita- 
tion against the introduction of carbureted water gas to a town of some 
importance, the fear of ‘‘ consequences” was most felt by gentlemen in- 
terested in the coal trade. Now I have too high an opinion of the for- 
titude of these gentlemen to accept sucha suggestion as correct. It has 
but to be mentioned to show its utter unreasonableness and forever 
silence such calumny ! 

An inquiry into the question of the specific gravity of various gases, 
and actual experiments with lead and iron tubes, also with meters and 
burners, prove that the pressure needs to be increased in direct propor 
tion to the percentage of oil gas distributed. The figures show, not 
only that the discharge of water gas is from 18 to 20 per cent. less than 
coal gas at a given pressure, but that the theoretical discharge with coal 
gas is not obtained with some tubes freely placed on the market. Ex- 
periments made with burners revealed the same difference, and with a 
3-light dry meter it was slightly more. The gas used was about 16- 
candle illuminating power in each case. It appears, therefore, in 
round figures, that with 25 per cent. of oil gas and 75 per cent. of coal 
gas, the discharge is less by about 5 per cent., and with a mixture of 
half-and half by about 10 per cent., than with coal gas only, and that 
to pass an equal quantity, the pressure must be proportionately in- 
creased. One feature of some importance should be here noted as af 
fecting the examination of mixed gases. The greater brilliancy of the 
smaller flame of carbureted water gas so increases the light passing 
through the Methven screen and other standards which utilize a portion 
of the gas flame in place of candles, as to render it useless unless the 
mixture be definite and constant, and the slot accurately adjusted. 

The question of, the supply of oil arises; but the tendency appears to 
be for prices to fall as the demand increases. This no doubt is in some 
measure due to the improved facilities for importing the oil rendered 
possible as the market expands sufficiently to justify the necessary out- 
lay. According to accounts from Roumania, petroleum is said to exist 
there in large quantities, and doubtless supplies will be forthcoming 
from other centers as the need arises. In this connection it may not be 
out of place to add that experiments have been made successfully to en- 
rich water gas by means of cannel coal ; and the future may have sur- 
_ prises in store with regard to possible modifications in the manner of 





treating ordinary gas making coals so as to produce a richer. gas as a 
substitute for some portion of the oil. 

In figuring the cost of production, it is a task of no small difficulty 
to assess the money value of what have been well termed the ‘‘collate- 
ral” advantages of oil gas manufacture ; and yet, to give due credit to 
the process, these items must be taken intoaccount. In comparing with 
coal gas, local circumstances also very much affect the figures. Speak- 
ing with reference to one town, I find it safe to say the cost of produc- 
ing carbureted water gas is appreciably Jess than coal gas at present 
prices of the raw material and bye-products. I look upon this process, 
however, simply as an auxiliary to the existing method of manufacture; 
and it must be said that with this ‘‘ auxiliary ” at hand, the routine of 
the retort house proceeds with a smoothness and comfort previously un- 
known. 

Improvements introduced into retort houses themselves in late years 
have also largely tended to economy in working, while reducing the 
physical strain on the worker. Mechanical appliances for breaking, 
elevating and conveying the coal, machinery for the drawing and 
charging of retorts, and improved furnaces for consuming the fuel have 
each contributed to the result. How far the system of inclined retorts 
may advance in favor it is not easy to-day to tell; but any new system 
introduced at a time when the labor cost has been reduced to about 4 
cents per 1,000 cubic feet made, has a task of no small difficulty if 
something better is to be shown. The various schemes which from 
time to time have been suggested for carbonizing tar prove not only 
the interest of the subject, but the difficulty of once and for all demon- 
strating the actual value of this product of the destructive distillation 
of coal. I had hoped the programme of these meetings would have 
contained a paper with further particulars of the process in use at 
Widnes. The effect of mixing the tar from the hydraulic mains, and 
also from the carbureted water gas plant, with the coal as it passes 
from the stores to the retorts, is to increase the yield of gas. Possibly 
to some extent this is due to the physical condition of the coal after 
treatment. The coal contains a considerable percent»ge of small; and 
it is found from careful experiment that mixing tar with the dust in 
the proportion of 3 pints to the cubic foot, the coal occupies a space 
over 10 per vent. greater than it did before treatment. The particles do 
not lie so closely together, and consequently the material is in a con- 
dition more favorable for the processes of distillation. The increased 
yield is doubtless also due to the gas producing power of the tar, 
which may be taken as from 17,000 cubic feet to 20,000 cubic feet per 
ton. The efficiency of this tar treatment depends in a large measure 
upon the hygrometrical condition of the coal. Whether the importance 
of using dry coal for gas making is fully realized, is a question that 
may well be discussed at some future meeting. A further effect of 
using tar is to improve the coke, and also to lessen the trouble caused 
by thick tar forming in the hydraulic mains. 

From the consideration of its manufacture, it is an easy transition to 
discuss improvements in the means for utilizing gas. The presentation 
of the Birmingham Medal to Dr. von Welsbach marks the sense of the 
[nstitute of the signal services rendered the industry by his tmprcve- 
ments in the incandescent method of gas lighting. It is only by com- 
paring the amount of light now obtainable from a ton of coal that the 
true extent of recent advances in means of lighting can be fully 
realized. 

Taking the yield of gas at 10,200 cubic feet per ton of 16 candles, 
which happens to be the return in this city, the comparison is as follows : 


Candles per Ton of Coal. 
An ordinary common burner with an effi- 
ciency of 2 candles per foot of gas con- 
52,000 
The London Argand at 3.2 candles per foot. 32,640 83,200 
The Welsbach incandescent at 16 candles 
163,200 
The ‘‘ Denayrouze” at the figure given by 
Prof. Lewes in 1895—viz., 27 candles per 


416,000 


702,000 
To carry the comparison a little further : 
With 16-candle power electric glow lamps, 
using a gas engine consuming 22 cubic 
feet per indicated horse power, and esti- 
mating 10 lamps per indicated horse power 
With similar lamps using a steam boiler and 
engine with a consumption of 3 lbs. of coal 
per indicated horse power. In this case, 
however, there are no residuals, such as 
coke and tar 


189, 120 


119,456 
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For the sake of making the comparison com- 
plete, assume the coke to be converted into 
carbureted water gas, say, 50 lbs. produces 
1,000 cubic feet, the coke available as 9 





TG ete eats eas vet al weed <césee = 20,160 cubic feet. 
Less gas from oil used............... = 4,250 sia 
15,910 “e 


The figures work out thus : 
OUR oe Sd ald Seid eae a dete 10,200 “ 
Gas from coke ....... . eT nT ere 15,900 46 
Or, say, 26,000 cubic feet from each ton of coal. 


The second column shows the candle power based on this yield. 

I am reminded that the efficiency of the Welsbach burner to a large 
extent depends on the regulation of the consumption of gas and the ad- 
justment of the air supply ; and no doubt it is of the first importance to 
give this matter attention, if the best resultsare to be obtained. Equally 
essential is it to periodically examine and clean the burner, which ob 
servation once more accentuates the suggestion that gas authorities 
need to extend their interest in the supply even to the point of combus- 
tion, by undertaking at a fixed charge to maintain the burners in an 
efficient condition. 

For ordinary street lighting, Welsbach burners, with bulbs instead 
of chimneys, and inclosed in the new lanterns, which are glazed with 
shaped glass so adjusted as to reflect the light to the roadway and path 
where most required, produce a strikivz effect without any increase in 
the consumption of gas. Various estimates have been given; but it 
does not seem safe to calculate on less than an average of five mantles 
for renewals per annum. It is greatly to be desired that further im- 
provements in the direction of durability will be effected. That finality 
is not reached even in Welsbach burners is shown by Professor Lewes 
in his experiments with ‘‘ Denayrouze” burners in 1895. He states that 
with a consumption of 9 cubic feet as much as 250-candle power is ob- 
tained, or over 27 candles per foot. It is a matter of satisfaction that 
these burners are now being put on the market ; and although in the 
modified form this high duty is not obtained, yet clusters produce an 
amount of illumination far in advance of anything yet achieved. If 
the larger mantles can be made sufficiently durable, and chimneys dis- 
pensed with, another important step will be taken in the direction of 
economical public lighting. 

Speaking of present activity, mention must be made of the favor with 
which prepayment meters are received by the public. Putting the con 
sumption at 12,000 cubic feet per meter, the total gas sold in this man 
ner must gratify the most pessimistic. Opinions seem to differ as 
to what the extra charge per 1,000 cubic feet sold under this system 
should be. When it ‘s considered that special inspection and collection 
are necessary ; that many houses become void after the pipes are laid 
in, and the ingoing tenants sometimes decline to use them; that the 
meters are still far from perfect, and in a few years will probably in- 
* volve considerable cost for repairs ; further, that the maintenance is 
high, some customers not being quite so careful in putting pennies in 
as they might be—it does not s‘em unreasonable to add 20 cents per 
1,000 cubic feet where the rent of meter and fittings is included. The 
popularity of coin meters among one class of consumers appears to point 
in the direction of a more extended use of the prepayment system. It 
is a question whether it would not be a wise p licy to give every appli- 
cant for a supply of gas a choice of both systems. The penny meter is 
already supplemented by the shilling meter ; and this in its turn may 
be altered for use with coins of a higher value. I would throw out a 
suggestion here, especially to makers of cooking stoves. That many 
persons would be glad of some means by which to check waste of fuel 
is clear to all. A simple contrivance might readily be attached, when 
desired, to cookers, by means of which the consumption of gas might be 
limited to any desired daily outlay. A coin meter serves this purpose ; 
but in these forward days something more simple and less costly should 
be possible. Indeed, it is a fixed idea in my mind that for the ordinary 
registration of gas, a simpler, smaller and less expensive instrument 
will yet be devised. I was much struck with some remarks made last 
September by the President in his address to the National Association 
of Colliery Managers: ‘‘ Another reason undoubtedly for the slackness 
in the coal trade was that the gas companies had in many large centers 
offered to supply and erect free of cost gas stoves in all buildings within 
their district. This question is one of the most serious points the coal 
trade has to fear.” This is an interesting testimony to the growing 
popularity of gaseous fuel. To complete the picture, another report 
appeared of a case in one of the London Courts. A chimney sweep 
was summoned by a money lender, who considered himself aggrieved 


through not receiving his just due. The sweep’s plea for mercy was 
that his trade was ruined by the extended use of gas fires and stoves. 
Both statements are doubtless founded on fact. The conversion of coal 
into gaseous fuel in retort houses does tend to check the waste of our 
rapidly diminishing store of mineral wealth, and at the same time pre- 
vent the pollution of the atmosphere by that unburned carbon which, 
in spite of the evidence referred to, is still too prevalent. 

A new development in mechanical traction has been inaugurated 
during the past year. It is interesting to find the experiment tried at 
Blackpool has led to the proposal of introducing gas traction into other 
towns. The news comes from Paris that boats are now propelled by 
gas engines, and attain a speed of some 7 knots an hour; the gas being 
supplied from on shore, and stored on board in steel holders under a 
pressure of 800 pounds. The many developments of methods for uti- 
lizing gas for heating purposes lend force to the suggestion that not 
only is a photometrical test necessary, but that its calorific value will 
| eventually be watched with as much care as its directly illuminating 
‘effect. In view of the lecture kindly promised by Professor Lewes, 
‘I refrain from further reference to this subject, except to state that ex- 
periments so far go to show that the difference in the calorific value of 
coal and water gas of about 16-candle power does not appear to exceed 
5 per cent.: and when mixed, the slight loss must be inappreciable. 

Before putting down my pen, I would add a word on the question of 
Sunday labor. Some months since a circular was addressed to 1,600 
gas managers on the important subject of reducing Sunday labor in 
gas works. The question has been discussed from time to time, and a 
sympathetic interest manifested by many members; but as one deeply 
interested in the matter, perhaps it may lead some who yet doubt the 
possibility of stopping work on Sundays without considerable loss if I 
say that last year we closed the works— 

29 Sundays from 6 A.M. to 10 P.M. 

17 “ce “ 6 ce 6 e 

5 ce oc 6 “ce 2 ec 

only permitting those men to work who are required to put coke in the 
furnaces or do repairs only possible when the works are stopped. The 
effect on the retorts may be to some extent detrimental ; but the gain 
tothe workmen, in rest and moral tone, more than compensates for the 
trifling cost of repairs. After stopping all Sunday labor not absolutely 
necessary, I am really surprised to find how much it is possible to dis- 
pense with, and I confidently recommend the experiment to any, if 
there be such, who have not yet ventured a trial. 

I should like to have said something on the labor question, but am 
conscious of having already transgressed in the matter of time. I will 
only add that at no period in the history of the industry has it been 
more necessary to make employment in a gas works as attractive as 
possible, in order to secure the interested service of the best men. This 
applies throughout, even up to the highest grades in the service, and 
cannot be urged with too much insistence in these days of activity and 
competition. 











Municipal Ownership of Electric Light Plants. 
anisiiadlieds 
[A paper read by Mr. M. J. Francisco, before the National Electric 
Light Association. ] 


Is it beneficial to the taxpayers? Is there a valid reason for adopting 
it, except for political purposes? Is there a single plant that has saved 
money for the taxpayers, when all the facts are shown ? 

Advocates of municipal ownership state that lights under this system 
cost about half the price charged by private companies, but they do not 
prove it, and never. Itis easy to make such claims, but another thing to 
sustain evidence. It is claimed that the South Norwalk (Conn.) plant 
is an illustration of what can be done under municipal ownership. The 
question “s whether the reports sent out regarding this plant are sus- 
tained by the facts. There are many reasons for believing that they 
are made for the purpose of bolstering up the enterprise. February 28, 
1893, the Lighting Commission reported that they had expended 
$22,452.97 of the $22,500 appropriated and had on hand $48.03. They 
claimed that they had not only installed the plant, but had operated it 
to that date with the money that the city had appropriated for its instal- 
lation, and in addition they had on hand a stock of working materials 
and supplies sufficient for monffs. In this report they credit them- 
selves with paying $1,040.50 for labor. On October 12, 1893, they made 
another report in which they state that the wages paid between October 
13, 1892, and February 28, 1893, were $895, notwithstanding that they 
claimed in their first report that they had paid $1,040.50 for the same 
period. In the second report is an item of $412.99 paid an electric com- 
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pany and charged to construction, but theinventory does not show any 
new apparatus installed. Why was it necessary to expend $412.99 for 
reconstruction in the station after running only six months? Did they 
not burn out an armature and adopt the usual plan of charging to con- 
struction? To reduce operating expenses they deducted supplies on 
hand. If they had used supplies during the year running the lights, 
whatever amount had been used during that time should be added to 
the other expenses, but the idea of deducting supplies on hand which 
had not been charged to that account, or used, in order to make the 
cost of lights appear less, is certainly an original one with this com- 
mittee. In the report of February, 1893, they state that the lamps are 
1,600-candle power, in one made October, 1893, they say there are 1,400- 
candle power, while the October, 1896, reports claim they are 1,200- 
candle power. Which of these reports is correct? In the 1896 report 
they claim that there was unexpended at the starting up of the plant 
$2,500, while the February, 1893, report says that that they had $48.03 
unexpended. If, as they claimed, they only expended $1,657.46 operat- 
ing the plant, and had $2,500 on hand when they completed the in- 
stallation, what was done with the balance of $842.54? A test made by 
an expert of their boilers disclosed the fact that only 37 per cent. of the 
heat of the coal was utilized, that is, they were losing 63 per cent. of all 
the coal burned under their boilers. With their boilers giving an effi- 
ciency of only 37 per cent., they pretend that they can furnish lights 
at about half the price it costs private companies to produce the same 
light. The Chairman of the Lighting Committee published a statement 
that the cost of lights under municipal ownership was 20} cents per 
night, while the private company charged for 81 800-candle power 
lamps, burned on moonlight schedule, 22 cents per night. If burned, 
as he says, 311 nights, at 22 cents per lamp, for 81 lights, the cost would 
be $5,542.02 per year. By reference to the City Clerk’s report for that 
year we find that the total amount paid out for lights to the private 
company was $4,903.72, being a little over 19 cents per night if burned 
as he claimed. Why in this comparison did he suppress the fact that 
the private company furnished the 800-candle power lamps from dusk 
until 1 A.M. during 26 nights each month for 44 months of the year, and 
during the remaining 74 months burned them from dusk until 5 in the 
morning every night, giving about 80,000 hours of service which he has 
not shown or credited to the private company in this comparison—a 
fair sample of the comparison usually made by advocates of municipal 
ownership. If he had given the facts he would have shown by his own 
comparison that the price paid the private company was less than it 
cost the city to produce them in their own plant. This committee state 
that lamps only cost $58.96, including interest and depreciation. Upon 
an examination of their business for the year 1896 we find that the 
operating expenses were $4,382.82; interest at 4 per cent., $900; de- 
preciation at 8 per cent., $1,800; insurance, $150 ; taxes, $150 ; total, 
$7,382.82 ; being $74.57 per lamp for a 1,200-candie power burning on 
moonlight schedule. 

In the above calculation the following items were not considered as 
part of the cost of lights : $488.96, which they added to their real estate 
after a year’s use and without any increase in their property ; $359.56 
increase in value of tools in the same way ; $414.24 for station sewer, 
which was charged to the sewer account of the city, instead of lighting 
account, and the expense of a new cable under the river to replace one 
supposed to have been burned out and the cost of which was charged 
to extension of plant instead of repairs, where it belonged. Neither 
does it show the $842.54 which has disappeared if their statement in the 
1896 report is correct or the costs and attorney’s fees in the two suits of 
about $20,000, which the city has upon its hands over this electric light 
plant, and which, even if it should win both, are making and will con- 
tinue to make thousands of dollars expense for the taxpayers. Charg- 
ing the expenses up to legal, sewer and other departments does not re- 
lieve the taxpayers. It simply gives the committee av opportunity for 
claiming that the lights are cheap. 

Detroit, Mich., has been quoted as the model municipal plant of the 
United States. The first report of the Lighting Committee gives the 
cost of operating for one year, interest added, at $84.70 per lamp. 
When depreciation (at 8 per cent.), with insurance and taxes amount- 
ing to $27.30 per lamp is added, the cost is $112 per year. This is the 
record witi a new plant and business confined to the central portion of 
the city. What will it be when the plant is worn and repairs increase 
and the lines have to be extended to the city’s limits, and the political 
pull which has already shown its hand in the management has time to 
develop and organize its forces for the next election ? 

Hamilton, Ohio, had a Mayor who was an advocate of municipal 
ownership, and in his report he said ‘‘he had made an investigation, 
and in some cases the figures showed that the city could get its lights 





for nothing, making enough out of the profits on general electric light- 
ing business to provide all the are lights required free of expense.” 
This Mayor's statement is the visionary and theoretical part of the plan. 
What does the practical part or real experience show after the plant 
has been established? In 1894 the city purchased the gas works, cost- 
ing $100,000. In 1895 they installed an electric light plant costing 
$100,000. All of this money was raised by issuing bonds of the city. 
The plan has proved a failure, and to prevent shutting down the plant 
and leaving the city in darkness they borrowed $6,000 to pay the run- 
ning expenses. The City Clerk says: ‘‘ We are deluded in the belief 
that we have cheap gas and electric lights, but we must add to these 
luxuries the fact that we have raised the rate of municipal taxation 
until it has become burdensome. We are taxed to pay the interest on 
the bonds as well as to provide for their redemption, and we are also 
taxed for the purpose of lighting the city, which is nothing more than 
double taxation. While the tax levy is up to the limit it barely pays 
the interest charges, with no bonds falling due. Hamilton is being de- 
voured whole by its interest charges. During the coming year the in- 
terest owing by the city will amount to the sum of $43,035, bonds fa’l- 
ing due $48,000, a total of $91,125, or nearly 90 per cent. of the entire 
revenue of the city.” This is the practical application of the system. 
Do the taxpayers in other cities wish to adopt the plan and place them- 
selves in the same position ? 

The taxpayers of Springfield, Ill., were beguiled into adopting a plan 
which they were told could be carried out so that they would 
have arc lights at a cost of only $60 per year, and at the end of five 
years would own the entire plant, paid for out of the surplus or profits. 
After this system had been in operation for 18 months the Mayor em- 
ployed experts to figure out the profits. In their report to him they say 
that the plant at that time had cost $99,379, while the lights cost $93.64 
per lamp per year. The local company offered to furnish the lights 
before the city plant was installed for $90 per lamp per year, the city 
assuming no liability. The agreement provides that when the surplus 
amounts to as much as the plant cost, the city will be entitled to take 
the entire plant. There is no assurance that the business will stand 
still ; on the contrary, the contract expressly provides for a constant 
increase which will indefinitely delay the maturing of the city’s option. 
The contractors can extend the business without limit and the city must 
furnish the apparatus necessary for the extension. When the plan was 
adopted the entire cost was not to exceed $60,000, but it already 
amounts to $99,379. The Mayor’s experts advised him that with the 
long and constant wear and tear to which this class of machinery is 
subjected, the depreciation was not less than 10 per cent., and that the 
city should obtain possession as soon as possible, especially as there has 
already been expended $16,464 for commercial lighting apparatus, and 
this amount wassteadily increasing. Under the city’s charter it is pro- 
hibited from doing a commercial lighting business, and therefore will 
have no use for this apparatus, and will have to dispose of it at any 
price that it can obtain, thus sinking thousands of dollars on this item. 
They have installed over 100 arc lights in front of stores to be used only 
Saturday nights, and from which the entire receipts will not pay the 
interest on the cost of such installation. It being the taxpayers’ money, 
it is not necessary to economize or restrict expenditures. If they make 
no more extensions and do not increase the expenses it will require over 
12 years from the present time to pay for the present cost of plant. 
Then the taxpayers have invested $99,000 in a plant which has run 14 
years, and is an old, worn-out, antiquated affair. Here we have the 
practical result of the wonderful plan proposed by the advocates of 
municipal ownership, whereby a city can obtain something for noth- 
ing. The city practically furnishes a plant complete, pays for all ex- 
tensions, all taxes, attorneys’ fees, insurance and depreciation, and then 
agrees to pay $60 per year per lamp to the contractors for running the 
plant. There are hundreds of private companies who would be glad to 
contract with cities upon such a basis. 

Des Moines, Ia., is being worked on the same plan, and the taxpayers 
there will have a chance if it is adopted of voting taxes to their hearts’ 
content. An article was published by an advocate of municipal owner- 
ship in which the statement was made that the entire cost of an arc light 
of 2,000 candle power in Swanton, Vt., was only $10 per year. This 
malicious statement without a particle of proof to sustain it has been 
promulgated and distributed as a sample of what may be accomplished 
by a municipality. Upon an examination of their report ending March, 
1897, we find that the plant has cost $42,707.00. The operating ex- 
penses, interest, insurance, taxes and depreciation (at 5 per cent.) 
amount to $7,846.18 per year, while the total income was $4,964.71, 
leaving a balance of $2,881.47 as the cost of 20 arc lights per year, being 
$144.07 per lamp, using water power. Their indebtedness in 1895 was 
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$38,866 ; in 1896, $41,964, and in 1897, $42,767, while repairs in 1895 
were $341 ; in 1896, $591, and in 1897, $732, showing a steady increase 
of indebtedness as well as repairs. They voted a tax of 0.30 per cent., 
one half of it to be used in paying the expenses of the electric light 
plant, and the other half for all the other expenses of the village, in- 
cluding streets, sidewalks, sewers, water, fire department and police. 
This shows that the electric lights, instead of costing $10 per lamp per 
year, require one-half of the entire money received by the tax levy. 
Whenever one of the advocates of municipal ownership finds himself 
stranded he immediately flies to Glasgow for relief, and usually pro- 
claims that there the profits from municipal ownership pay the entire 
expenses of the city, and that no taxes are collected. The Lord Pro- 
vost of Glasgow brands this statement as false. The Glasgow 
Street Railroad, owned by the city, has a track 54 miles long and 
charges 6 cents fare, and pays its conductors and motormen from 85 
cents to $1.12 per day of 10 hours. The West End Road in Boston, 
Mass., managed by a private company, carries passengers 16 miles for 
5 cents, and pays its conductors and motormen $2.25 per day of 10 
hours, and for 5 cents carries a passenger three times as many miles as 
Glasgow. Would it not pay some of the laber organizations who are 
advocating municipal ownership to compare wages paid by the muni- 
cipal plant and those paid by the private company. Are they advocat- 
ing the system because they want wages made $1 per day instead of 
$2.25? If the system of municipal ownership is so profitable and such 
a saving when compared with the price charged by private companies, 
why have’so many cities abandoned it after a thorough trial and a loss 
of thousands of dollars ? 

‘Why did Xenia, O., sell a plant that cost $35,000 for $10,000, and 
Gravesend, L. I., sell their plant costing $120,000 for $31,000? At 
Michigan City one costing $10,000 sold for $2,500. The Moline, IIls., 
plant cost $15,000 and sold for $8,000. At St. Joseph, Mo., the plant 
costing $90,000 sold for $60,000. Scores of others have found that they 
could not produce the lights as cheaply as a private company, and 
therefore abandoned their plants and made contracts for their lights. 
The nine municipal plants in Massachusetts have 1,159 customers who 
take commercial lights ; over 200,000 people are taxed to furnish 1,159 
of their citizens with the luxury of commercial electric lights. If all 
the companies doing business in Massachusetts were controlled by mu- 
nicipalities, over 10,000,000 of the citizens would be taxed in order that 
2,458 of their number could be given commercial arc lights, while they 
are all able and should pay a private company for such luxuries. Un- 
der municipal ownership, the man who cannot afford an electric light 
for his own use is taxed to make up the loss caused by furnishing com- 
mercial lights for his neighbor at less than cost. In the costs given by 
managers of municipal plants no record is ever made of accidents or 
damages paid. Jacksonville, Fla., gave a glowing account of profits, 
and claimed that they had run the plant for $620 less than a private 
company charged for the lights. A short time after that statement was 
published a judgment for $1,500 was entered against the city in favor of 
a man injured by falling into a hole dug for a lamp pole, which could 
not be seen on account of the lights furnished by the city plant being 
out. How much will there be left of the $620 profits after this judg- 
ment of $1,500 is paid? Private companies have to guarantee cities 
against all such accidents when they furnish the lights. They also 
have to suffer the loss caused by storms, and in St. Louis one storm 
alone cost the companies over half a million dollars. We are told that 
politics are never, or hardly ever, generated in a municipal plant. The 
Massachusetts Legislature gave a hearing recently regarding the Middle- 
boro plant, in which one of the managers was removed so that one of 
the commissioners could have the office, and it was by this commission- 
er’s own vote that he elected himself as such manager. An ex-member 
of the board stated to the Legislative Committee that the plant was run 
more in the interest of politics than in the interest of the town, and 
that this manager who elected himself had never had any experience in 
running a plant and knew nothing about electricity. This is one of the 
plants that the advocates of municipal ownership are advertising as a 
great success and an immense saving to the taxpayers. The reason why 
such a man can act as manager is that a municipal plant is run for pol- 
itics and not for electricity, and therefore no electrician is required. In 
Jackson, O., they claim that the elections come so often that the man- 
ager cannot become acquainted with the work before another election, 
when his successor is appointed by the winning party. In Grand Ha- 
ven, Mich., the Board of Aldermen and the Council were involved in 
a fight simply because one of the Aldermen had a relative who had la- 
bored hard during the election, and was given the berth of electrician 
asareward. It is under this style of management and business that 
we are told that it is cheaper and more beneficial to the taxpayer than 





a contract with a private company for a stated amount and free from 
all liabilities and contingencies. The city of Grand Rapids, Mich., is 
being worked in the interest of municipal ownership notwithstanding 
the city is already burdened with heavy taxes (and 2,500 places are ad- 
vertised to be sold for taxes); they want to induce the taxpayers to issue 
bonds for $125,000 to purchase a plant. There are several private com- 
panies in the city and sharp competition. An offer was made by one of 
these companies to duplicate the prices obtained by the municipal plant 
at Detroit, the private company furnishing all capital and assuming all 
liability. What can the taxpayers of Grand Rapids expect to gain by 
municipal ownership when they can avail themselves of such an offer? 
—a chance to secure lights at the same price as it costs Detroit to pro- 
duce them in what every advocate of municipal ownership claims is the 
model plant of the United States? One of the Aldermen claims that 
the municipal plant in Detroit has saved the city thousands of dollars, 
yet when the local company in his own city offer to run the lights at 
the same price it cost the Detroit plant, the city to have no bonds or lia- 
bility, he rushed into print with a eulogy on municipal ownership of 
plants without having a particle of practical experience in the business 
or knowledge of its requirements. He tells the people that they can 
produce the lights for about half the price offered by the private com- 
pany. He refers to Lansing, Mich., as a success, but the Mayor of that 
city, after an actual experience, does not seem to take the same glowing 
view of the matter. The Mayor says: ‘‘The Lansing plant has al- 
ready cost $106,000, and is far from being worth any such amount.” He 
claims that the city is not selling to private consumers any such quan- 
tity or value of light as it charges them for, and in thus doing business 
the city is really engaged in wholesale larceny. ‘‘ We cannot hope to 
sell the plant for anything like its cost.”” Quite a different view, after 
actual experience, from the visionary theory of the Alderman from 
Grand Rapids. This same wild plan was talked when Hamilton, O., 
was induced to adopt the system, men advocating the investment of 
thousands of dollars of the public funds in a business of which they 
have not the least conception of the details or intricacies, and which re- 
quires the most careful and skillful management of any in the world. 
Why did not this Alderman refer to the city of Marquette in his own 
State? The Mayor of that city published a statement that the profits 
from the municipal plant were $5,000 a year, and that in a very short 
time the profits of the plant would pay all the expenses of the city, and 
no taxes would be levied. It was by means of such bombastic state- 
ments that the taxpayers were induced to authorize the increase in 
plant and dam. The Mayor and two of the Aldermen, unfamiliar with 
the business, took charge of the construction, and as a result costly and 
deplorable blunders were made. Thousands of dollars were spent on 
construction and in experimenting, and carrying out these wild theor- 
ies, which were all right until put to a test, when the whole affair gave 
way. Good judges estimate the loss to taxpayers at $50,000—the result 
of a “ pull” and political management of a business enterprise. It is 
useless for anyone to claim that cities are managed in a businesslike 
manner, or even honestly at the present time, while you hear the cry 
from nearly every State between the Atlantic and the Golden Gate for 
relief from the corruption and mismanagement of municipalities. 








Important Questions in the Economic Working of Steam 
Engines and Boilers. 
aineilialiiaitinsae 
[A paper read by Mr. Bryan DONKIN, before the Engineering Confer- 
ence of the British Institution of Civil Engineers. | 


The following are some of the chief points which during the last few 
years have occupied the attention of leading engineers and authorities, 
both here and on the Continent, with a view of obtaining the most eco- 
nomical working results : 


Steam Engines.—Higher pressures of steam, from 150 pounds to 250 
pounds are now being used. Efficient steam jacketing, not only on 
barrels, but especially to all covers of engine cylinders, except in high 
speed engines, is essential for the best economy. The percentage of the 
internal surfaces really jacketed to the total surfaces touched by the 
steam should always be mentioned. The simple statement that a cylin- 
der is steam jacketed is misleading and insufficient. 

The clearance volumes and surfaces of cylinders should be reduced 
as much as possible. The exterft of the clearance surface is very im- 
portant, and it should be as flat and as smooth as possible. A greater 
number of revolutions per minute and higher piston speeds are now 
more used than formerly. Moderately superheated steam has long been 
employed on the Continent, but is coming m favor here very slowly. 
It greatly reduces condensation by raising the temperature of the cylin. 
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der walls. Balancing the rotary parts is now more attended to in high 
speed engines. Steam pipes should be well drained, to prevent water 
going into the cylinder, and well clothed, including their flanges. 

Workmanship is improved, and there is better automatic lubrication 
to all the external moving parts. To prevent oil passing through the 
surface condensers into the boilers, the cylinders and pistons are often 
not oiled at all. Discussion of this most important point is suggested, 
with results obtained in practice. Greater facilities should be given for 
taking to pieces and putting together all the various parts of steam en- 
gines, and more attention paid to mechanical efficiency, including pis- 
ton ring friction. 

Rotary turbine types of steam engines are little used, but they have 
lately claimed much attention, and their economy is considerable. The 
importance of cylinder wal] temperatures and their relation to the tem- 
perature of the working steam is still not sufficiently appreciated. This 
is now recognized as the chief cause of condensation. The greater the 
difference of temperature between the working steam and the cylinder, 
the greater the condensation. 

Entropy diagrams are a most useful form of diagram, showing ther- 
mal units, and are now beginning to be used ; but they should be more 
largely adopted. The subject has been ably treated by several good 
authorities, both English and foreign. 

Practical application of steam has also been lately made to road car- 
riages, and especially for tramways. Some 70 to 100 steam tramways, 
with little engines and boilers placed at the end of the carriages, are 
now running in France, chiefly with superheated steam, and are doing 
good work. 

Accurate tests on all types of steam engines are very useful and valu- 
able. Steam enginecylinders and covers are generally notsufficiently 
protected from radiation. A really economical steam feed or donkey 
pump is agreat desideratum ; asa rule they «re very uneconomical. 
Some exact experiments have lately been made in France, showing 
their waste of heatand steam. They should be worked continuously if 
possible, and noi intermittently; not stopped and started too often, 
leading to great waste of steam. Comparative tests of different types 
is suggested. Single-acting engines seem to be on the increase for high 
speeds. The number of expansions has much increased of late years. 
Multi-cylinder engines, with 20 or 30 expansions, are very economical, 
and are often used, but this is only admissible where the barrels and 
covers are thoroughly steam-jacketed, or superheated steam is used, or 
both. 

A greater degree of compression than formerly, as conducing to 
economy, is desirable, and now often used. For comparison of ex- 
perimental results of different steam engines. using different steam 
pressures, the termis should be in thermal units. The steam engine 
efficiency committee reported, quite lately, that for all purposes, it is 
desirable to state the economy in terms of thermal units per indicated 
horse power hour, and also, if possible, in thermal units per brake 
horse power hour, whether for saturated or superheated steam. Steam 
should not be allowed to escape at exhaust wet, as the loss of heat by 
evaporation to condenser from the internal walls is enormous. 

Steam Boilers.—Boiler efficiency, or the percentage of heat in the 
fuel, usefully employed in evaporating water, is now generally recog- 
nized as the best method of comparing experimental results ia various 
types of steam boilers, with various fuels working under different con- 
ditions. The heating value of the fuel should always be given, and 
can easily be obtained by a fuel calorimeter. 

Forced and induced draught are now much more used than formerly, 
both on land and at sea, with excellent results. More attention is re- 
quired to improve the combustion on grates, and to regulate the quan- 
tity of air admitted, to insure maximum boiler efficiency. The percent- 
age of priming water in steam should be determined, if possible. There 
are many instruments for this purpose. Suggestions are invited as to 
the best and most reliable. 

Analysis of the gases at the end of the boiler to determine the percent- 
age of CO,, CO, and O is most important, and can now be made cheaply 
and easily. No boiler experiments are complete without such gas an- 
alysis. The excess or deficiency of air in the exit gases can be calcu- 
lated from such analysis. 

Automatic stoking generally leads io economy, as the grates are 
usually better covered with fuel, and there is usually less smoke. 
Steam jets are often used under grates, but frequently they are found 
to consume a large amount of steam. Smoke is generally asign of bad 
combustion. Black smoke isa disgrace to the boiler engineer or owner, 
and more attention should be paid to the combustion chamber, and to 
the admission of air in small streams, and in the right places and at the 
right times, 





Water tube boilers have been more used the last 10 years than for- 
merly, particularly those with small water tubes, for very high pres- 
sures. Steam superheaters are often attached to the end of boilers, and 
they are sometimes separately fired. 

Feed-water heaters are much more employed, aud with advantage, 
to reduce the temperuture of the gases, the heat of which would other- 
wise be wasted, and go to increase the temperature of the feed- water. 
A feed-water heater should be considered as a distinct and separate 
apparatus, quite apart from the boiler. The efficiency of the boiler 
should be stated separately from that of the economizer, Much more 
attention should be paid to cleaning the surfaces, both internal and ex- 
ternal, of boiler plates and economizer pipes, so as to facilitate the trans- 
mission of heat from the gases to the water. 

Soot and lime deposits are both very bad conductors of heat. Facility 
for repairs is very important, especially in water tube boilers at sea. 
The variations in the endless types of boilers seem to have less effect on 
the general economic results than a sufficiency of heating surface and 
good combustion, with the right quantity of air for the fuel used. 

Higher furnace temperatures are desirable, but the products of a 
combustion should not be allowed to escape at too high a temperature, 
and the best boiler efficiency is generally obtained with an evaporation 
of from 4 pound to 5 pound of water per square foot of heating surface 
per hour. 

Coal ground very fine is now being used on the Continent for steam 
byilers, and the combustion is similar to that with gas firing. The 
powdered coal is burned with, or better without forced draught. Belle- 
ville, and other water tube boilers, are now much employed in war- 
ships. 

It is surprising that automatic stokers are not used at sea, where it 
would seem that they are most required. Firing by hand on land is 
troublesome, but at sea, especially in tropical countries, it is exceedingly 
trying. 

Boilers should be much more carefully covered to diminish radia- 
tion. A good combustion chamber at the back of the grate for mixing 
the gases properly with the air and diminishing the smoke is very desir- 
able, but care should be taken that the flames are chilled as little as 
possible. 

Introduction of live steam into boilers seems to produce economy by 
improving the circulation of the water. Filtration of air through the 
brickwork and smokebox of land boilers should be carefully avoided. 
Air should only be admitted where and when it is really wanted, but 
this is seldom the case. 

The writer has lately collected a large number of reliable tests on 
steam boilers of various types—stationary, marine and locomotive, 
with heating value of the fuel, analysis of gases, boiler efficiency, tem- 
peratures, etc. Generally speaking, internally fired boilers give a 
higher efficiency than those externally fired. The old and well-known 
locomotive type, with smoke tubes and induced draught, stands high 
as a very economical steam generatur. 

The term ‘‘nominal horse power” of boilers should, if possible, be 
avoided. It is much better to give the total heating surface. A guar- 
antee is often given of boiler efficiency with a given fuel and a given 
evaporaiion per square foot of heating surface per hour. The steam 
produced should be as dry as possible. Better circulation in land 
boilers is much wanted. 

Coal should be purchased, not by weight only, but by the heat it con- 
tains. On the Continent it is often bought with a guarantee that it will 
evaporate a certain quantity of water in a certain boiler. 

Desirability of Reporting Results of Steam Engine and Boiler 
Experiments on a Uniform System.—It is very desirable that all 
steam engine and boiler results should be tabulated in a uniform man- 
ner. There is now much confusion, as experiments are published in 
various ways and under different headings by different authorities. 
The writer suggests that a small committee be appointed by the Council 
of the Institution of Civil Engineers with a view of determining the 
best set of headings for the detailed statements of results. Such a 
standard method would be found very useful for a more rapid and ac- 
curate comparison of experiments. The proposed form should be as 
practical and simple as possible. 

In the United States boiler experiments are now nearly always pub- 


lished in accordance with the uniform system of headings recom- 
mended and adopted by the American Institution of Mechanical 
Engineers. Any additions can be made by any experimenter at the 
end of the standard form to suit special requirements. 








THE Cincinnati Gas Light and Coke Company has offered to supply 
the adjoining Borough of Lockland with gas for public account at the 
rate of $1 per 1,000 cubic feet. 
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Gas Engines. 


Oe 


[A paper read by Mr. W. F. Kewty before the Engineers’ Club, 
Columbus, Ohio. ] 

Gas engines may be divided into three types : 

1. Engines igniting at constant volume, but without previous com- 
pression. 

2. Engines igniting at constant pressure, with previous compression. 

8. Engines igniting at constant volume, with previous compression. 

Of these three types the third is the best known and most extensively 
used, and is generally known as the compression type ; all the prin- 
ciples being embodied in the well known Otto of to-day, requiring four 
strokes to complete a cycle, or not more than one explosion for every 
two revolutions in the case of the single acting engine. 

The steps of the cycle are : 

1. Drawing in the charge of gas and air in such a proportion as to 
give complete chemical union when ignited. 

2. Compression during return stroke up to a pressure as a rule of 
about 60 pounds per gauge. 

3. Ignition at dead point, when pressure instantly rises to about 190 
pounds per gauge for the above compression ; also the temperature to 
about 2,880° F’., estimated. The pressure produced by the explosion de- 
pends upon the amount of compression as well asthe proportions of the 
mixture. This ignition is immediately followed by the expansion of 
the gas for the third stroke, the pressure at the end of the stroke falling 
to about 25 pounds per gauge. 

4. Discharge of the burnt gases from the cylinder during the fourth 
or last stroke, thus completing the cycle in four strokes or two revolu- 
tions. 

For complete tests made in 1882 on a 6-horse power Otto engine by 
Dr. R. H. Thurston, the disposition of 100 heat units was found to be as 
follows : 


I ao as ini sand cee aned esses tenadeeie 17.0 
Heat lost to cylinder walls and carried away by jacket water..... 52.0 
Heat carried away by exhaust gases (temperature 750° F.)........ 15.5 
Heat lost by conduction and radiation...................cceeeees 15.5 


The actual indicated efficiency was 17 per cent., but with more recent 
developments the absolute efficiency has been raised to 28 per cent., 
partially due to increasing the compression. 

The most important mechanical features about gas engines are the 
starting, oiling, igniting and governing devices. In small engines the 
starting device is not necessary, as they can be readily started by hand, 
but in the larger units the failure or partial failure of any one of these 
features usually results in unsatisfactory service. The bearings, shaft, 
connecting rod, bed plate, etc., are not difficult to construct and can be 
as readily made as the corresponding parts of steam engines. 

The question of lubrication is much more difficult. The temperatures 
in steam engine cylinders are comparatively low, steam is readily con- 
densed into water and lubrication becomes a very simple matter. In 
the gas engine the temperature in the cylinder at the moment of ex- 
plosion is probably not less than 2,500°. The oil is instantly vaporized 
and a fresh supply must at once be admitted, otherwise there are large 
friction losses and cylinder and piston are quite likely to be seriously 
cut or scored. If animal oil is used, carbonaceous matter is likely to 
accumulate in large quantities and prevent proper lubrication. Nothing 
but the best grade of oil, especially compounded for gas engine use, will 
give satisfactory results for internal lubrication. The various bearings 
not exposed to undue heat are of course lubricated in the usual manner. 

Much time and attention have been given by various inventors to a 
suitable governing device. While the present mechanical device ans- 
wers very well for mill work, or other work where close regulation is 
not necessary, for electric work an electro-mechanical governing device 
seems absolutely necessary. Slight variations in speed by means of a 
multiplying lever make and break an electric contact, which controls 
the current flowing through an electro-magnet, which in turn controls 
the gas admission valve. This device is exceedingly sensitive and 
governs the engine very closely through a wide range of load. 

Many ignition devices have been proposed, but for thoroughly relia- 
ble service none, perhaps, is so satisfactory as the hot tube as proposed 
by Newton in 1855. A number of small engines are operating with an 
electric spark from a primary battery. While this method has its ad- 
vantages it likewise has its annoyances ; contact points corrode and re- 
quire brightening, batteries become exhausted and require renewal, and 
unless given attention at the proper time stoppages of the engine may 
result from failure of the battery. Or if the battery is not used a small 
generator, belted from some portion of the engine, may furnish the cur- 


rent. This is more reliable than the battery, but is an additional ma- 
chine to be maintained. The heated tube of iron or steel is rapidly ox- 
idized and requires frequent renewal. If of nickeled steel, they are 
much more durable, much more expensive and very easily broken. A 
porcelain tube of unglazed earthenware lasts indefinitely, and if care- 
fully handled and kept free from moisture gives very satisfactory re- 
sults. At Lancaster, O., a tube of this character has been in use nearly 
eight months with no apparent deterioration. It has never been 
touched or removed since placed in service, and seems likely to last in- 
definitely. 

It is frequently asked, how do gas engines compare with steam as re- 
gards first cost, economy, durability, etc.? Comparing prices obtained 
from those who deal in both kinds of engines, we would estimate that 
for the same capacity a gas engine set up in complete running order 
will cost about 5 per cent. more than a high speed automatic steam en- 
gine with boiler, pumps and necessary equipment, also in complete run- 
ning order. As compared with a medium speed steam engine with 
throttling governor, the gas engine would cost about 15 per cent. more; 
extra heavy, large size gas engines of 100-horse power and upward, 50 
per cent. more. 

Information from those who have replaced steam engines by engines 
using gas would lead to the conclusion that with natural gas at 20 cents 
per 1,000 cubic feet, and coal at $1.10 per ton for slack, or $1.50 for pea 
coal, their gas bills average less than their coal bills had formerly done. 
As these comparisons, however, are usually made with a steam plant 
that has seen its best days and which was probably poorly designed in 
the first place, as against a gas engine of modern construction, the com- 
parison is hardly fair, and it is reasonable to believe that there is no ma- 
terial difference in the cost of the fuel where each plant is strictly up to 
date. Some manufacturers of gas engines guarantee that their engines 
will not consume more than 15 cubic feet of gas per indicated horse 
power per hour. 

In cost of attendance the gas engine has a marked advantage. A 
Columbus manufacturer states that in his work the cost of attendance 
does not exceed 5 per cent. of that necessary for a steam engine. Out- 
side of a few minutes’ time in the morning and at noon required for 
oiling and starting, a good gas engine needs practically no attention. 
This alone makes the total cost of power in small units by gas engines 
not over 25 to 30 per cent. of similar power derived from steam. 

The nature of the valve’s motions in gas engines is such that cam 
motions are almost universally employed and these are in theory short 
lived. The work done by these cams, however, is so light in practice 
that they usually give but little trouble, and outside of the occasional 
renewal of the ignition devices, which can be done at small expense, 
we see no reason why gas engines should be harder to keep up or 
shorter lived than steam engines. 

It seems strange that A nerica, which leads the world in novel, in- 
genious and useful invention, which has no superior in mechanical 
design and the application of machinery to the industrial arts, should 
be so far behind European countries in the application of the gasengine 
to mechanical uses. Even now the gas engine is a curious and myste- 
rious thing to many intelligent Americans who are familiar with the 
use of steam. No accurate information is available as to the number 
of gas engines in use in America. Every large city has a number of 
them, but their use is exception rather than general. In Columbus, 
where natural gas is cheap and abundant, an ideal place for the gas 
engines, their use is quite limited. The aggregate horse power is esti- 
mated at about 600, made up of small units ranging from 2 to 40 horse 
power. Most of them are of intermediate sizes, such as 6, 10, 12 and 
15-horse power. 

Some idea of the extensive use of this form of motive power abroad 
may be obtained from the following statements gathered from recent 
reliable sources. An English engine maker states that his total sales 
had at the close of 1894 reached 20,000 installations. The engineer of 
The London Gas Light and Coke Company, states that there were at 
that time 2,500 gas engines in use in London, and he estimated that the 
number in use in England was not less than 35,000. J. E. Dowson, an 
English inventor, and one who has given careful study to the gas 
engine for a number of years, states that in Great Britain and Ireland 
the number of engines sold and in use up to the present time represents 
something like 600,000-horse powey, and the gas consumption annually 
was valued at $5,000,000. In Germany there are said to be not less than 
85,000 in use. In Berlin, a city of 1,800,000, it is estimated that there 
is one gas engine in use to every 1,300 population. In Hanover, 
Stuttgart and Erfurt, one to every 600. In Saxony, famous for its 
manufactories, one to every 200. Gas in these various cities costs from 





95 cents to $1.30 per 1,000. 
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The gas engine is not alone adapted to various forms of shop work 
and light manufacturing, but is now operating, and very successfully, 
electric lighting plants of no inconsiderable size. In Royan, France, 
at the Municipal Casino, a splendid pleasure resort on the seashore, 
with ample grounds, beautifully laid out and brilliantly lighted, there 
is an electric lighting plant having one 80-horse power and two 40- 
horse power engines. A recent report shows that it is pot only oper- 
ated very satisfactorily, so far as the character of the service is con- 
cerned, but is also very economical and with but small outlay for 
attendance or repairs. At Calais, France, the lighting station contains 
two 80-horse power double cylinder gas engines operating in a very 
satisfactory mauner. Perhaps the most notable installation in the 
world of a gas engine electric lighting station is at Belfast, Ireland. 
This municipality owns the gas plant as well as the lighting station. It 
contains four 120-hurse power tandem, double acting, two 60-horse 
power single double acting and two 150-horse power four-cylinder 
vertical single acting, high speed gas engines. Reports from the engi 
neer in charge show that the service has proven very satisfactory, and 
as gas isfurnished at cost the operation is more economical than any 
other form of motive power. 

A singular application of a gas engine is thatof a steel express barge, 
which plies on the Seine between Paris, Rouen and Havre. This barge 
is 98} feet long, 18 feet beam, and has a capacity of 275 tons and is fitted 
with an 80-horse power gas engine. The gas, which is compressed to 
a pressure of 1,420 pounds, is contained in steel tubes, about 164 feet 
long, 10 inches diameter and 516 inch thick. These tubes are 80 in 
number, and are laid on the deck, partly to avoid occupying valuable 
cargo room and to be more easily accessible. 

The limited number of gas engines in use in America may be chiefly 
attributed to three causes: The high first cost compared with steam 
engines, the high price of gas and cheap coal. These conditions are 
changing rapidly and are much more favorable than they were a few 
years ago. Coal in many places is dearer, wood is scarce, gas is much 


cheaper, and gas engines are better and much lower in gost. Formerly |, 


there were but one or two firms engaged in the manufacture of gas 
engines, and those of but small capacity. Now there are in America 
about 50 manufacturers bidding for work ; many of them manufactur- 
ing but small units, while others are manufacturing engines as large as 
100 horse power, and, if required, are willing to undertake an installa- 
tion as high as 300-horse power. 

The best gas engines now yield a horse power per hour from 16 to 20 
cubic feet of gas, depending largely on the quality of the gas and the 
type of engine. The annoyances and delays experienced by power 
users with the earlier types of gas engines, together with the high price 
both of gas and engine, have done much to discourage and retard the 
use of gas engines in this country. There is in the mind of the power 
user a distrust, both as to its reliability and economy, and frequent in- 
quiry is made of those who have been so bold as to purchase them as 
to whether or not they are giving satisfaction, and if in the light of 
their experience they would purchase another in the event more power 
was required. 

An intelligent gentleman, who wished to obtain information on this 
point, sent out the following inquiry to a large number of users: Do 
gas engines as machines do their work well, and are they all right in 
themselves? All but three said ‘‘yes,” and that the repairs were reason- 
able, moderate or low. To the inquiry: Do they as a rule give satis- 
faction ? 96 per cent. answered ‘‘ yes.” 

Aside from the steam engine, which has been so long in use, certainly 
there is no other form of motive power, not excepting the electrical 
motor, which has been recently introduced to the consideration of power 
users, that can show so successful a record as this. Dr. John Hopkin- 
son recently called attention to the fact that illuminating gas burned 
in a gas engine, driving a dynamo, would yield more light than if the 
gas were burned in the usual way, and there are a number of instances 
in which the fact has been demonstrated in actual practice. 

When gas engines fail to give satisfactory results the failure may 
generally be ascribed to ignorance or neglect. Gas engine builders 
make serious bluiders and too frequently try to convince the purchaser 
that they are blameless. On the other hand the purchaser, who, after 
many doubts and fears, has installed a gas engine, expects results not 
possible with any other form of motive power. Incurrent phri se, any 
old place is considered good enough for a gas engine, hence it is put in 
a damp cellar, a dark corner or a back shed, exposed to dirt and grit, 
no attention is given to the bearings or oiling or cooling devices, and 
then some morning he wonders why it doesn’t go. He damns the friend 
who recommended it, as well as the firm who built and installed it. 
He doesn’t know what is the matter with it and thinks it useless to try 





and find out. He is ignorant of the most elementary principles of its 
operation and considers it a mysterious, erratic machine that gets tired 
and stops to rest in a most exasperating and unexpected manner. If it 
were a steam engine or an electric motor he would consider that it re- 
quired at least some intelligent attention, and if it failed to work would 
concede that it might have been neglected, but that there was nothing 
inherently wrong with the machine. But he thinks any dunderhead 
can run a gas engine, and if it isn’t always ready for duty it is the in- 
herent cussedness of the machine and not the neglect of the attendant. 
Had the purchaser sufficient knowledge of the machine to recognize its 
limitations and consider that it should be properly lubricated, that bear- 
ings and valves should be in proper adjustment, that as a machine it 
requires a fair amountof intelligent attention, there would be less cause 
for complaint and much more satisfactory results. 

It must not be assumed, however, that gas engines are without fault, 
or are not at times apparently erratic in their action. Tight brasses, 
poor oil, leaky valves, late firing, early firing, late exhaust, cold ignition 
tubes, variation in gas pressure, sticky governor, insufficient water sup- 
ply or some one of a dozen other things might derange the working of 
the engine. All these things, however, are capable of correction and 
are not properly faults of the engine. When it is considered that the 
use of a gas engine dispenses with boilers, fire, smoke, ashes, engineer, 
smokestack, expensive foundations, valuable room, reduces fire risk, 
reduces insurance, can be installed anywhere, on the top floor or in the 
basement, is ready for use at a moment's notice, with no loss of fuel in 
banked fires during the night or at the noon hours, is clean, economical 
and reliable, it must be conceded that the gas engine has a wide field of 
usefulness, and a better acquaintance with its merits on the part of 
power users will witness its adaptation and use in hundreds of places 
where steam or the electric motor now holds sway. 


Correspondence 
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Inclined vs. Horizontal Retorts: A Comparison. 
BraziL, IND., June 24, 1897. 


To the Editors AMerican Gas LIGHT JOURNAL : 

After my remarks ou inclined retorts, at the Jast meeting of the 
Western Gas Association, I was asked by a number of engineers the 
pointed, yet practical question, ‘* Would I recommend the erection of 
inclined retorts in preference to horizontal?’ My answer to this ques- 
tion was an emphatic ‘* Yes,” which answer was based upon practical 
results. I hold to the opinion that anything which reduces skilled 
labor and makes it possible to approach nearer to a mechanically auto- 
matic (if I may so term it) retort house, thereby reducing cost of pro- 
duction and simplifying methods, is a boon to humanity. We are all 
interested in cheaper methods. Dollars and cents in this age of pro- 
gress count, and a professional engineer cannot afford to ignore any- 
thing that will cheapen and make more humane the methods of charg- 
ing and drawing retorts; and if any apology is required, my only 
apology is that the adoption of inclined retorts will result in a substan- 
tial reduction in the cost of carbonizing coal, and make life for those 
engaged in the retort house far more pleasant and agreeable than any- 
thing in that line attempted before. 

Here naturally the question is suggested, ‘‘ Have inclined retorts al- 
ways proved a success?”? An answer in the negative only proves the 
exception to the rule, yet I maintain that from henceforth inclined re- 
torts need never prove a failure, inthe light of present practical results. 
I could fill the JourNaL with a description of difficulties that first, 
beset us in our endeavor to make them a success, and the means 
whereby such difficulties were overcome ; but time will not allow me 
todo so. However I think it will be interesting to give a few of tlie 
major difficulties, and evolve from these the ultimate success of this 
method of working. Whilst comparisons are odious, yet we must 
draw comparisons in this case between horizontals, worked with im- 
proved stoking machinery, and inclined retorts ; but first, a few of the 
difficulties with which we met. I venture to state that the original 
plans, whilst embracing, as has been proved since, a practical possi- 
bility, were not in themselves practical. The incline suggested and 
first tried resulted in the lower end of the retort being packed with 
coal, whilst toward the center a very thin layer resulted, leaving the 
upper half empty. This, of course, caused the retorts to crack, besides 
taking double the time to carbonize a charge, so that, measuring the 
efficiency of a retort by its first cost and the amount of work which 
could be gotten out of it in a lifetime, proved double the cost of retorts 
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worked on the horizontal system. Then, again, the settings sank and | 
soon became curved. This naturally cracked the retorts, rendering it 
necessary ina short time to replace them. Theregenerative furnace was 
most defective and totally unable to equally heat up the retorts in a 
setting. This caused some of the retorts to become overheated, whilst 
others in the same bench were scarcely hot enough to carbonizea light 
charge in double the time; further, the system of erecting inclines 
back to ba+k, charging from the center ard placing the ascension pipe 
opposite, naturally caused, on account of the great heat, loss from 
stopped pipes, and pipe jumpers had to be increased and work generally 
was most unsatisfactory. 

It. took considerable time and large expenditure of money to deter- 
mine the incline which, with the aid of a brake on the nose of the 
charging shoe, enabled one to obtain an even charge with various 
sizes of coal. The velocity obtained by lump or round coal com- 
pared with slack being, as one would naturally expect, considerable, it 
has been found that an angle of 32° meets all requirements. 

To prevent settling, the arch is formed of a series of small stepped 
rings tied into each other. The front and end buckstaves are made 
stronger than 1s usual in building horizontals, on account of the lateral 
stress. The regenerative furnace is deeper than in the first experi- 
ments. The secondary air supply is well heated by the waste gases 
before entering the combustion chamber, and can be regulated from 
both sides of the bench, and also to each retort, enabling one to in- 
crease or decrease the heat of any particular retort in a bench at will. 
And whilst it is generally conceded that more gas can be made in in- 
clined retorts than in horizontals, this, of course, depends upon the 
heat ; heavier charges are being worked in inclines than in horizon- 
tals, which natuarally would suggest more heat with its corresponding 
increase of wear and tear, yet it has been found that the life of inclined 
retorts is as great, and in some cases greater, than horizontals. Com- 
parisons between the two systems is narrowed down to a fine point be- 
cause in a retort house of the latest pattern the earning in wages, or 
the saving in cost of carbonizing due to the mechanical contrivances 
for bringing coal to the charges, is equal in both cases; 7. e., in hori- 
zontals to the charging machine, in inclined retorts to the portable 
charging shoots. 

Starting from here where is the advantage of inclines over hori- 
zontals? The retorts in one system being set on an incline we get 
greater carbonizing capacity on the same ground space, greater yield 
per retort length, no skilled labor required, thus giving greater economy 
and control of labor, saving in permanent buildings, no charging 
machine to get out of order or breakdown during a charge, thus en- 
suring constant working. 

The advantage and saving effected in horizontals worked with stok- 
ing machinery, as compared with hand labor, are not so much due to 
the machine itself as to the mechanical contrivances for bringing coal 
to it; for in many cases, hand charging with mechanical conveyance 
of coal is almost as cheap as with stoking machinery. In fact I believe 
that at Birmingham, England, with machine drawing and hand charg 
ing, the cost of carbonizing is as cheap as with charging and drawing 
machinery; but in this case they have an elaborate mechanical system 
of coal and coke conveyance. It will be found in many retort houses 
where hand charging is in vogue impossible to introduce stoking 
machinery, the limited floor space not lending itself to thischange. In 
these cases inclines can and have been erected where, if machine stok- 
ing had been adopted, a new retort house would have to be reckoned 
amongst the improvements. It was for this reason that they erected 
slopers at Middlesbrough, West Hartlepool, Leigh and other places in 
England. Existing retort houses were too narrow to discuss the advisa- 
bility of introducing machine stoking, or the ground space for the new 
retort house was limited, and hence the inclined system was their 
choice. In every one of these instances cost of carbonizing has been 
very materially reduced ; at Middlesbrough, for instance, from 72 to 
26 sents per 1,000 cubic feet ; Leigh, from 62 to 32 cents ; at the Green- 
wich works of the South Metropolitan Gas Company, London, from 
73.76 to 41.10 cents—a sufficiently wide range to show the practical sav- 
ing. There are hundreds of retort houses in this country where it 
would be possible to reduce cost of carbonizing one half or more by the 
adoption of this system; and where a retort house has become too 
small, on account of increased sales of gas, its producing capacity can 
be increased 50 per cent. by adopting the inclined system, thus saving 
the cost of a new retort house, thereby reducing capital expenditure, 
and at one sweep, as it were, doubling production, at half cost for car- 
bonizing with the result of cheaper gas and greater dividends. 

In conclusion, I wish to correct my remarks on Mr. Egner’s paper, 


to 40,000 cubic feet per man per shift of 8 hours ; and this with coal 
that would not yield more than 8,500 to 9,000 cubic feet per ton. Labor 
was distributed as follows : 63 retorts, 20 feet long, 24 inches by 15 
inches in section, D’s; three men for charging, elevating coal, etc., four 
men for drawing, wheeling away coke, etc. The men were not em- 
ployed half the time. Since then labor has been still further reduced, 
but not to the extent mentioned by Mr. Egner in the ‘‘ Comparative 
Statement of Cost of Gas Made in Sloping and Horizontal Retorts.” 
Five men, working 12 hour shifts, attend to 90 retorts, 15 feet 9 inches 
long. Naturally the make of gas per man is high ; very high. I can 
corroborate Mr. Egner's statement that, in England at least, the men 
working the slopers are not as a rule employed more than half the 
time, and that the statement as to the number of men employed at 
Brentford is a fair sample of the general working, viz., 7 men to 96 re- 
torts. The following results have been obtained with retorts 20 feet, on 
the slope, 24 inches by 15 inches section, set 9in a bench, with 4 hour 
charges of 896 pounds each, giving a yield, with a fair coal averaging 
10,000 cubic feet per ton, of 24,000 cubic feet per retort in 24 hours, and 
per man, working 8 hour shifts, 109,714 cubic feet. In my opinion 
these results can easily be accomplished in thiscountry. Of course the 
quality of the coal carbonized must always be taken into consideration 
in comparing the make per mouthpiece or per man. All further com- 
parison by me is avoided, as I find that Mr. Egner has given all the 
necessary data in last week’s JoURNAL. Yourstruly, Dr. Moss. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
— 

THE improvements on the plant and distributing systems of the Macon 

(Ga.) Gas Light and Water Company, to provide for the payment of 

which construction the proper legal authority has been vested in Re- 


ceiver Tinsley, will be carried out under the engineering direction of 
Mr. Arthur E. Boardman. 





Up to the 26th of last June, attachments aggregating $105,000 had 
been filed in the Suffolk county (Mass.) registry of deeds, against the 
Boston Gas Light Company, in suits torecover damages resulting from 
the gas explosion at Boylston and Tremont streets, Boston, March 4, 
1897. 





THE Board of Trustees, of Tonawanda, N. Y., having considered the 
bid of the Tonawanda Gas Light Company, for the partial lighting of 
the streets by gas, authorized the Company to maintain 182 lights of 
the Welsbach type, at the rate of $23 per lamp per annum, a partial 
moontable system torule. If the authorities decide to increase the 
number of lamps at present authorized, by 50 or more, the rate per 
lamp per annum is to be $22. 





THE new holder for the New London (Conn.) Gas and Electric Com- 
pany is to be located at the corner of Douglass and Water streets. 





Tue Fort Wayne (Ind.) Electric Company has been awarded the con- 
tract for the installation on the works of the Columbus (Miss.) Gas 
Company of an incandescent electric light plant. The capacity of the 
dynamos is put at 1,200 16-candle power lamps, and it is specified that 
the outfit shall be in working order by September Ist. 





A CHANGE in the ownership of the Cambridge (Md.) Gas Company 
was completed June 25th. Mr. Wm. J. Hopkins was elected President, 
replacing Mr. James G. Clark, resigned. It is said that the new own- 
ers will reduce the selling rate and extend the main system. 





A CORRESPONDENT forwards the following : ‘‘ The object of the or- 
dinance handed in by Mr. David Hardy to the City Council of 
McKeesport, Pa., about a fortnight ago, is to give to the Union Gas 
Company, of Glassport, Pa., which really bought out the old McKees- 
port Gas Company, the right to lay mains anywhere in the public 
streets, and to tear up 1,000 feet of street at a time, so that the work 
can be done rapidly. The Company is to secure its supply of artificial 
gas from the bye-product coke plant of the Pittsburg Coke and Gas 
Company at Glassport. The ordinance prohibits its chargiag more 
than $1 per 1,000 cubic feet for gas. The present rate in McKeesport is 
$1.25. The old main system of the McKeesport Company will be relaid 
as soon as the franchise is granted. The old Company’s franchise 
granted it a monopoly of the supplying of illuminating gas in McKees- 
port, and although natural gas has been used for illuminating purposes, 





at the Cincinnati meeting, respecting the yield, I meant to say 35,000 


it is claimed that the old Company could have stopped that as an in- 
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fringement of its monopoly had it felt so inclined. There are really 
three companies interested in the Glassport bye product plant—the 
United Coke and Chemical Company, which had charge of the con- 
struction of the plant and owns it ; the Pittsburg Coke and Gas Com- 
pany which operates the plant, and the Union Gas Company, which 
will sell the gas. The same interests practically control the three 
companies. The plant ran full time all through May and June, and at 
that it is said, was unable to honor all its orders. In the meantime, I 
might say some people in and around Pittsburgh are not over-enthusi- 
astic respecting the ‘‘ tri-nervate”’ Glassport concern. 





WE are advised that the parties in interest in the Monroe (Mich.) Gas 
Light Company, and the Monroe Electric Light and Power Company, 
have agreed on a basis of consolidation. The base terms of the amal- 
gamation were dictated by the proprietors of the Gas Company. 





AT a meeting of the Directors of the Oneida (N. Y.) Gas Light Com- 
pany, Mr. Patrick Clark, Superintendent of the Company, was elected 
a Director, to succeed Mr. Henry 8S. Klock. A semi-annual dividend of 
3 per cent. was declared payable from July Ist. 





THE Flushing (L. I.) Journal, referring to the recent change in own- 
ership of the Flushing Gas Company, says: ‘‘The purchasers are a 
syndicate of capitalists incorporated under the name of the Flushing 
Gas and Electric Light Company, of which Mr. H. J. Braker is Presi- 
dent; B. F. De Freece, Secretary; H. H. Barnes, Treasurer. The 
Directors for the first year are Messrs. Charles Whitehead, F. J. Witt 
and B. F. De Freece. The capital stuck of the new Company is 
$300,000. The entire interest of the old Company in the plant, fran- 
chises, rights and privileges, was purchased for a sum exceeding 
$200 000, and the remainder of the capital is to be invested by the new 
management in improving the plant and service. Mr. Braker, the 
President of the new Company, speaking to a reporter of the JoURNAL, 
said: ‘We wish it distinctly understood that we have no connection 
whatever with the Brooklyn Union Gas Company. We shall assume 
control of the business in Flushing, July 1st, and propose to expend 
$100,000 in improvements. To be brief, we propose to improve the ser- 
vice and reduce the rates ?’ ” 





Mr. Henry Bumw, at one time a prominent member of the body 
known as the Board of Gas Trustees that dictated the management of 
the Philadelphia municipal gas works, died at his home in Philadelphia, 
about a fortnight ago. He was in his 71st year, having been born in 
the Kensington district of Philadelphia, November 21, 1826. 





THE proprietors of the Keene (N. H.) Gas Light Company have de- 
termined to go into the business of furnishing electric currents for in- 
candescent lighting and power purposes. The Company has for some 
time been engaged in electric lighting on are account. 





A CORRESPONDENT writing from Dallas, Tex., under date of June 
25th, says: ‘‘ The Austin Gas Light and Coal Company has announced 
a further reduction to $1.60 per 1,000 cubic feet in the price of gas for 
cooking and kindred uses, and it deserves and will have the assistance of 
the residents in developing this branch of its business. It has been 
very actively at work in this way for the past few months, and with 
gratifying results, having placed a number of ranges that are giving 
satisfaction in every way. A look over the gas rates shows that six 
years ago the price was $2.25 per 1,000 ; after a time it was reduced to 
$1.75, and a discount of 5 per cent. was allowed; now this rate of $1.60, 
with 5 per cent. off for prompt payment, puts the net figure at $1.52, 
which is very much more liberal than the average price of gas in the 
Lone Star State. It is safe, too, to say that even $1.52 per 1,000 is not 
the bottom rate, for if the residents will, by their freer use of the article 
thus liberally offered them, encourage the Company, the latter will put 
the charge well below $1.50.” 





THE following notification from Mr. C. 8. Price, President of the 
Consumers Gas Company, of Johnstown, Paz., carries its own explana- 
tion : 


** OFFICE OF ConsuMERS Gas ComMPANY, 
** JOHNSTOWN, Pa., June 26, 1897. 


‘“‘The Consumers Gas Company, of Johnstown, Pa., has this day 
acquired by purchase the manufacturing plant, real estate, street main 
system, Office, accounts, contracts and goodwill of the Johnstown 
Water and Gas Company, and will conduct the business of the manu- 
facture and supply of artificial gas in the city of Johnstown, Pa., and 





vicinity, with office at 420 Main street, Johnstown, Pa. The Consum- 
ers Gas Company assumes all contracts heretofore entered into by the 
Johnstown Gas Company and now in force, and will comply with the 
terms of the same until their maturity. By the terms of the sale all 
accounts and debts due by the Johnstown Gas Company will be as- 
sumed and paid by the Consumers Gas Company, and all accounts and 
debts due the Johnstown Gas Company are assigned to the Consumers 
Gas Company and are payable at their office, No. 420 Main street, 
Johnstown, Pa.” 





Messrs. ABEL UPHAM, Adelbert Batchelder and Marvin Dean, of 
Chicago, have asked for the right to construct and operate a gas works 
in the Chicago suburb known as Harvey City. In consideration of the 
granting of the necessary franchise, the promoters agree to complete 
the plant within two years, and to pay 5 per cent. of the net earnings 
of the Company to the city. They also pledge themselves to supply gas 
for lighting, fuel and power purposes, at a rate lower than that obtain- 
ing in any other city of Illinois excepting Chicago. 





THE following inquiry is referred to our readers, in the hope that 

some one or more of them may be able and disposed to aid Mr. Miller : 
THE MILLER SupPpLy ComPany, 
HuntTinaton, WEstT Va., June 28th, 1897. 

To the Editors AMERICAN Gas LiGHT JoURNAL: I have been a sub- 
scriber to the JOURNAL for some time, and in my study of the fuel gas 
and bye-product subjects it has been of considerable benefit. Now, I 
want to find something written on the uses of coal tar. I have Lunge, 
Arnold, Butterfield, Hornby and several other works, but they do not 
give what I want. I want to know the practical part of the making of 
coal tar paint and roofing, and any other commercial uses, where a 
small factory would be profitable.—Yours truly, J. C. MILLER. 





TuE New York and Staten Island Electric Company is erecting at 
Livingston, Staten Island, a new power house of modern construction. 
The walls of the building are of brick, and the roofs have steel trusses 
covered with corrugated iron. The roofs are arranged with suitable 
monitors, with skylights for light and ventilation. On the building is 
a large wire tower of steel construction. The building has been con- 
structed with the idea of having it absolutely fireproof and arranged in 
an up-to-date manner. The roof of the engine and dynamo sections of 
the building is lined underneath the corrugated iron with the Berlin 
Iron Bridge Company's anti-condensation fireproof roof lining. The 
Berlin Company also has the contract for furnishing and erecting all 
the steel framework and covering for the plant. 





WE understand that Manager Frank Bruen, of the Tampa (Fla.) Gas 
Company, has been authorized to make important additions to the gen- 
erating capacity of the plant, which goes to show that the capitalists 
who went into the gas works venture at Tampa something over a year 
ago made no mistake in their forecast. 





THE Wilmington (Del.) News says that the case in Chancery of the 
Oxy-Hydrogen Gas Company, of Wilmington, to cetermine whether 
it shall be allowed to lay pipes in the streets, will shortly be reopened 
and argued before Chancellor John R. Nicholson. The case was origin- 
ally before Chancellor Wolcott, but the Chancellor being the former 
counsel for the Oxy-Hydrogen Company, a Chancellor ad litem was 
appointed. Mr. Henry C. Johnson, of Dover, was named, and he has 
been holding the matter under consideration for several years. When 
the new Constitution went into effect, the office of Chancellor ad litem 
was abolished. Now the case can be brought before Chancellor Nichol- 
son, and it will be brought in a short time. As the Chancellor has 
never been mixed up in gas matters he can himself hear and determine 
the case. 





THE Commissioners appointed to appraise the value of the plant and 
rights of the Le Roy (N.Y.) Gas Light Company, which are to be taken 
over by the authorities for operation on public account, are Messrs. 
William C. Watson, Wm. T. Mylcrane and Holden T. Miller, all of 
Batavia, N.Y. 





THE proprietors of the projected gas works for Newport News, Va., 
have filed with the city treasurer (Mr. J. M. Curtis) a certified check for 
$5,000, to be forfeited in case the Company fails to have its works in 
operation within six months after the date of the acceptance of the 
franchise recently granted. 


(Continued on page 15.) 
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It issaid thatthe Wheeling (West Va.) Hinge 
Company will use gas engines for power pur- 
poses. 








THE expert appointed by City Council of 
Covington, Ky., to determine whether or not 
the Covington Gas Light Company was sup- 
plying gas to the street lamps and public build- 
ings in accordance with the terms of the exist- 
ing contract, found that the Company failed in 
no particular to discharge its obligations under 
the agreement. He (Mr. Gaussen) declared 
that the illuminating quality of the gas sup- 
plied averaged 24 candles. 








Tue City Council of Peoria, Ills., has virtu- 
ally killed the proposition submitted by the 
Danforth syndicate for the right to operate a 
gas and electric light plant in Peoria, Ills. 








THERE is very little probability that the 
authorities of Denver, Col., will grant an 
opposition gas franchise for that city, although 
the applicants therefor have been most per- 
sistent in their pernicious activity. Mean- 
while, the business of the Denver Consolidated 
Gas Company shows solid evidence of most 
satisfactory expansion. Manager Branch is 
paying much attention to the development of 
the use of gas for cooking. 








THE contract for the rehabilitation of the 
generating plant of the Morristown (N.J.) Gas 
Company has been awarded to the American 
Gas Company. 





The Discovery of Zircons in Tas- 
mania. 

The Journal of the Society of Arts, says 
that among the many valuable discoveries of 
late in the Colony of Tasmania, one which has 
created much interest in mining circles has 
recently been partially developed. It consists 
of arare and unique deposit of zircons allied 
with other gems and rare earths. The gems 
found in this deposit are chiefly zircons, sap- 
phires and cinnamon rubies. The first-named 
are found in large quantities, and in every va- 
riety of color. Many of them have been cut 
and polished with very gratifying results, 
being hard and of good lustre. The United 
States Consul-General at Melbourne, who has 
lately been making an investigation into the 
circumstances of the discovery, says that the 
specific gravity of the zircon is 4.7, thus being 
heavier than the diamond, which is 3.75; its 
hardness, compared with the diamond is 7, the 
latter being 10. At the same time it is purely 
incandescent, being unaffected by the most in- 
tense heat, thus proving it to be of high com- 
mercial value for use in the manufacture of 
mantles for incandescent lights. It must be 
understood that the product of the gem, name- 
ly, oxide of zirconia, is used for the above 
purpose, not the gem itself. The composi- 
tion of the pure zircon is 64 per cent. zirconia, 
and 36 per cent. silica. Analyses by Dr. W. 
H. Gaze, of Melbourne, of two samples of zir- 
cons from the above-mentioned deposit, give 
63 per cent. and 64 per cent. of zirconia, there- 
by testifying as to the purity of the gem. 

The rarer earths, namely, lanthanum, thor- 
ium, didymium, niobium, erbium, cerium and 
chromium are all more or less present. The 
property which contains this rare deposit has 
been purchased by a Melbourne syndicate. It 
comprises an area of 105 acres, and is situated 
on the northwest coast of Tasmania, about mid- 
way betwien Emu Bay and Circular Head, 
und is easily accessible by road from either 
port. A large amount of work has been done 
in cutting races and forming dams for sluicing 
purposes, much labor being expended in re- 
moving the heavy timber from the creeks. The 
deposit of zircons is found in the bed and sides 
of the creeks, covering about a chain in width. 
From about 9 to 18 inches from the surface a 
gravelly wash is met with, averaging about 8 
inches in depth. This wash contains the zir- 
cons and other rare earths or minerals, and 
rests in a blue clay bed from 1 to 2 feet in 
thickness ; then occurs a sandstone bar. The 
zircons and bye products are obtained by sluic- 
ing, the best results being secured by grading 
and concentrating by gravitation. 





The Market for Gas Securities. 





The market for city gas shares was fairly 
active during the week, the inquiry for Con- 
solidated having been quite pronounced. The 
trading done in it was at a steady advance 
from the figures last quoted, and the opening 
to-day (Friday) was at 166} to 1674, with a ten- 
dency to further advance in values. The at- 
tempts of certain operators to depress the 
market for Consolidated were not very suc- 
cessful, for all the offerings were readily ab- 
sorbed. Equitable and Mutual are a trifle 
lower, while Standard and New York and East 
River common were notably strong. The 
Directors of the last named Company have de- 





'clared a dividend of 3 per cent. on the prefer- 


red stock, payable the 22d inst. Brooklyn 
Union Gas showed great strength, and the 
street is seemingly of the belief that its earn- 
ings are far in excess of the dividend return 
now being paid. In this belief we are sharers. 
The bonds are strong, at 1124 to 113. 

Chicago gas sold up to the highest figures 
made in it for some years, and opened to-day 
at 933 to 94. The scheme for legal consolida- 
tion there is pretty well underway, and it is to 
be hoped that the plan will include tke ab- 
sorption of every Company in Cook county. 

Bay State has been experiencing another se- 
ries of ups and downs, going from 154 last 
week to 10} yesterday (Thursday). To-day it 
opened at 12 to 124. Consolidated, of Balti- 


more, is steadily advancing, and many shrewd 
investors are quietly picking it up. Newark 
(N. J.) gas is at the surprisingly high figure of 
142 bid, which rapid advance is based on the 
idea that in the readjustment of the lighting 
interests of Jersey City the Newark Company 
will play a most important part. 

The Indiana gas group show marked gains, 
and Columbus (O.) gas 1s 78 bid, ex-div. 





Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Watt St.. New Yorg Crryv. 
Juny 5. 


= All communications will receive particular attention. 


{2 The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 


eee $35,430,000 100 16644 167% 
QOMRIGE 6 ccccecccvcescecce sss 500,000 50 195 ee 
re 220,000 .. 100 ; 
Equitable.......ccccoccccece 4,000,000 100 22 WW 
Siac ctcccccccace 1,000,000 1,000 105 
© FCO Gives 2,300,900 1,000 114 - 
Metropolitan Bonds ....... 658,000 = 108 =: 112 
SDs eset encccewscsscaeces 3,500,000 100 2438 22 
PF i vdtdcweccceceus 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 : ae 
INS dncacacceecceecneces 150,000 50 85 
sn tends o<ccccs 150,000 1,000 Pe 98 
New York and East River 5,000,000 100 76 i7 
PIN ss icecaicctcccce 2,000,000 100 110% 111% 
Bonds Ist 5°s.......cecce 3,500,000 1,000 112 115 
* MWC Gi ccccee 1,500,000 ‘ 106 Wi% 
Richmond Co., 8. I......... 348,650 50 50 ‘ 
” BORER. ccccce 100,000 1,000 de ” 
Gee, 5 cccccciccceccccces 5,000,000 100 110% 111%x 
Protesred .i.é<cececcese 5,000,000 100 117 10x 
Bonds, ist Mortgage, 5s 8 1,500,000 1,000 113 116 
FORGES  ccccccccccccccecees 299,650 50 130 
Out-of-Town Compunies. 
Brooklyn Union .........++. 15,000,000 100 110% 111 
a “Bonds (5's) 15 000,000 1,000 112 13 
PT Bee cknctecddccdsccse 15,000,000 50 12 12 
bs Income Bonds..... 2,000,000 1,000 on 35 


Boston United Gas Co,—- 
1s Series S. F. Trust.... 7,000,000 1,000 87 
2d = ae * .... 8,000,000 1,000 61 
Buffaio Mutual............. 750,000 100 125 


= Bonds. ...... 200,000 1,000 95 100 
Central, San Francisco..... 2,000,000 ba 95 ey 
Chicago Gas Co.....cc.sccce 25,000,000 100 93% 94 


Chicago Gas Lt. & Coke Co, 
Guaranteed Gold Bonds. 7,650,000 1,000 104 104% 
QORINER, ccévccceccecceces. 1,069,000 a 7 80x 
1st Mortgage.......ss0e + 1,085,000 ua i 96 
Consumers, Jersey City.... 2,000,000 100 73 7 
- Bonds sesesessss 600,090 1,000 101% 103 


Cincinnati G. & C. Co....... 8,500,000 100 201% 202 
Consumers, Toronto........ 1,600,000 500 :184%_«2187 
Capital, Sacramento........ 500,000 50 ae 35 
DE Ge cocccccees. 150,000 1,000 ae 4 
Consolidated, Baltimore 1,000,000 100 573g «= «578% 
Mortgage, 6’s........... 3,600,000 “2 107 107% 
Chesapeake, ist 6’s..... 1,000,000 = 
Equitable, ist 6's. ...... 910,000 
Cons@idated, 1st 5’s.... 1,490,000 
DONS hoc csce dices. ccccuce 4,000,000 ‘ 2 
a: 4,312,000 724% «74 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 ad 101 
Fens Wage .icccescccccccee 2,000,000 - 81 83 
” BONER... <ccses 2,000,000 92 | 
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Hartford 
Indianapolis... 


“ 


145 
150x 


Jersey City 

Lafayette Gas Co., Ind..... 
BONES «cen peve pose 

EOURVERD, cavscsccec. ee 

Laclede, St. Louis 


Montreal, Canada .......... 
Newark,N. J.,GasCo....... 
Bonds, 6's ....... sovcges 
New Haven........c00e senee 
OabbamG;s GGh. dae. ..ssv0spee 
- DaOnGs. 6 acccecte 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.... 
2d oe 


Peoples, Jersey City........ 
Rochester Gas & Elec. Co.. 
Preferred... ccccceseee 
Consolidated 5's ........ 
San Francisco, Cal. ....,... 
St. Paul Gas Light Co...... 
Ist Mortgage, 6°s...... 
Extension, 6’s........ 
General Mortgage, 5’s.. 
Syracuse, N. Y... 
Washington, D. C.. 
Western, Milwaukee........ 
Bonds, 5°S ...000 ..--0008 
Wilmington, Del............ 


eee 
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D. McDonald & Co., Albany, N.Y 
Nathaniel Tufts, Boston, Mass 
Maryland Meter and Mfg. Co., Baltimore, Md 
Metric Metal Co., Erie, Pa. 
Keystone Meter Co., Royersford. Pa 
Buhl Stamping Company, Detroit, Mich....... 


PREPAYMENT METERS. 


American Meter Co.. New York and Philadelphia 
John J. Griffin & Co., Phila., Pa 

D. McDonald & Co., Albany, N. Y. 

Helme & Mcllhenny, Phila., Pa 


GAS AND WATER PIPES. 


Ohio Pipe Co., Columbus, Ohio 
M. J. Drummond, New York City 
as Ss WO a Lg ic occ se'sicdocséceccceeccs oats 
Warren Foundry and Machine Co., New York City 
Donaldson Iron Co., Emmaus, Pa... 


© Peer eeereesererere 


PIPE CUTTERS. 
The Anderson Pipe Cutter Co., Marlboro, Mass 


STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, Brooklyn, N.Y... 


GAS COALS. 


Penn Gas Coal Co., Phila., Pa......... Sosatension stcevasies 
PTS B50, TOW TORR TIT oocsnnsvccccccscceciecs beens 
Despard Gas Coal Co., Baltimore, Md 

Westmoreland Coal Co., Phila., Pa 

Berwind-White Coal Mining Co., New York and Phila. . 
Althouse & Kennedy, Phila., Pa... 


eeeee 


CANNEL COALS, 


Perkins & Co., New York City 
Althouse & Kennedy, Phila., Pa...... . 


GAS ENRICHERS, 


Standard Oil Co., New York City 
The Sun Oil Co., Pittsburgh, Pa....... Obderveed Savaen Prey: 


COKE. 
Pittsburgh Gas and Coke Co., Pittsburgh, Pa......... ° 


COKE CRUSHER. 
C. M. Keller, Columbus, Ind.......... 


CONVEYING MACHINERY, 
C. W. Hunt Company, N. Y. City 


GAS GAUGES. 
The Bristol Co., Waterbury, Conn 


GAS GOVERNORS, 


Connelly Iron Sponge and Governor Co., New York City 
Isbell-Porter Co., New York City 

The Wilder Mfg. Co., Phila., Piichncs RES 

R. D. Wood & Co., Phila., Pa. oe 


SOPH Ree eee eee eeeeeteeeS 


SELF-SEALING MOUTHPIECE DOORS. 


INCANDESCENT GAS LAMPS. 
Welsbach Commercial Co., Phila., Pa..... eccccccces cece 


THORIUM. 
The Roessler & Hasslacher Chemical Co., N.Y. City. ... 
MICA GOODS. 
The Mica Mfg. Co., New York City 
BURNERS. 


C. A. Gefrorer, Phila., Pa.........ccccscscccccee POTTY 
Theo. Clough. Dobbs Ferry, N. Y..... eve 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn.... 


GAS BAGS. 
Peerless Rubber Mfg. Co., New York City..... +01 aes se 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 2 
Greenpoint Chemical Works, Brooklyn, N.Y 27 
Henry W. Douglas, Ann Arbor, Mich 


EXHAUSTERS. 


The P. H. & F. M. Roots Co., Connersville, Ind ... 
Isbell-Porter Company, New York City 
Connelly Iron Sponge and Governor Co., New York City 


VALVES. 


Ludlow Valve Manufacturing Co., Troy, N. Y. 
Chapman Valve Manufacturing Co., Boston, Mass 

RB. D. Wood & Co., Phila., Pa... .....0.se0e00. ocerecsccces 
Continental Iron Works, Brooklyn, N. Y —_ 


7 | The P. H. & F. M, Roots Co., Connersville, Ind 


Isbell-Porter Co., New York City 
The Western Gas Construction Co., Fort Wayne, Ind.... 


ELECTRICAL APPARATUS, 
Wm. Henry White, New York City ........csesccesseveee 
GAS ENGINES. 


Otto Gas Engine Works, Phila., Pa 
The American Gas Engine Co., Phila., Pa 
Backus Water Motor Co., Newark, N. J... 


ENGINES AND BOILERS. 


The Hazelton Boiler Company, New York City 
W. G. & G. Greenfield, East Newark, N. J 


PURIFIER SCREENS. 
John Cabot, New York City..... beetle gsevevene éieraes 


GAS STOVES. 
American Meter Co., New York and Philadelphia . 
Maryland Meter and Manufacturing Co., Baltimore, Md. 38 
Keystone Meter Co., Royersford, Pa............ cccctsece OO 
A. Weiskittel & Son, Baltimore, Md 
Detroit Stove Works, Detroit, Mich.......ccsecceveveeess 


GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N. Y 


GASHOLDERS, 
Bartlett, Hayward & Co., Baltimore, Md 
Continental Iron Works, Brooklyn, N. Y....... 
Deily & Fowler, Philadelphia, Pa. .. ............ ceccccce 
Davis & Farnum Mfg. Co., Waltham, Mass............ ° 





Isbell-Porter Co., New York City..... osbede 

Continental Iron Works, Brooklyn, N.Y....... 

G. Shepard Page's Sons, New York City 

Logan Iron Works, Brooklyn, N. Y......cccccccoecsesess 
Ts De Wese' S Oo., PR BOiciivedsccicasvveccscdcsccéecs 


CEMENTS. 
C. L. Gerould & Co., Mount Vernon, N.Y.. 


eeeeree ee eeeeee 


RETORTS AND FIREBRICKS, 


J. H. Gautier & Co., Jersey City, N. J 

B. Kreischer & Sons, New York City 

Adam Weber, New York City 

Laclede Firebrick Mfg. Co., St. Louis, Mo. eesgoese 
Cyrus Borgner, Phila., Pa...........000. accccccccceccce 
James Gardner, Jr., Pittsburgh, Pa........... tmeanes wece 
Henry Maurer & Son, New York City...... eecvcccccccccs 
‘Baltimore Retort and Firebrick Co., Baltimore, Md 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo. 
Brooklyn Firebrick Works, Brooklyn, N. Y.... 
F. Behrend, New York City...... 


30 
30 
30 
30 
30 
90 | 
30 
30 
4 


30 
| 





* 


Cee eee reset eeeeeeeeeees 


Kerr Murray Mfg. Co., Fort Wayne, Ind..... 
Stacey Mfg. Co., Cincinnati, Ohio 

_R. D. Wood & Co., Philadelphia, Pa......... 
Logan Iron Works, Brooklyn, N. Y. 

| Riter & Conley, Pittsburgh, Pa..........0.+.. 


GAS SECURITIES, 


Gustavus Maas, New York City...... cnstnsed vest 
Marquand & Parmly, New York City.......... 


BOOKS, ETC. 
Scientific Books. 
Field's Analysis... 
Digest of Gas CaseB......ccccosccccscesces ececcvccsccscces 
Directory of Gas Companies............see008 eecccces 
Practical Photometry...... Saeed 6608 eee 
Coal Tar Genealogical Tree 
Management of Small Gas Works eeeececccceceese 
Handbook on Gas Engines ........+.ssse 
Gas Flow Computers 
Hughes’ “Gas Works”’... 


eee 


PCRS H etme H eee Rees eeeseeeee 


ESBRRBESBES 
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DIVIDEND NOTICE. 








OFFICE OF THE UNITED Gas IMPROVEMENT Co., | 
813 DREXEL BuILpinG, PHILa., June 24, 1897. | 


The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable on July 15, 
1897, to stockholders of record at the close of business June 
30th. Checks will be mailed. 

1151-3 EPWARD C. LEE, Treasurer. 


WANTED, 


Position with Gas Company. 
Address 
Cc. W. BUTTERWORTH, 
1152-4 Rockford, Ills. 


Fosition Wanted 


As Superintendent of Coal Gas Works, 

















by an all-round man. Is master of all details in the manu- 
facturing and distributing departments. Best of references. 
Address 

1152-1 “ F. W.,” care this Journal. 


Position Desired 
As Superintendent of Gas Works or 
Gas and Electric Light Works, 


By a man 34 years of age. Sixteen years’ experience in tne 
manufacture and distribution of Coal Gas as Supt., and four 
years in the Electric line. Thoroughly competent to take 
charge of any plant, separately or combined. A practical 
mechanic, and understands the erection of gas plants and 
everything pertaining to the business. Not afraid of work. 
nr, no object until ability is proven. Rest of references. 
1102-tf Address ‘“‘ M. E. J.,”’ care this Journal. 


TANKS WANTED. 


Wanted, Second-Hand Tanks Suitable 
for Holding Heavy Oil. 


To be of capacity from 5,000 to 500,0v0 gallons. Please quote 
price on above separated into sections suitable to load on 
cars. Address, with full particulars, 
H. A. KOENIG, 
1148-5 Rock Island, Ils. 


WANTED, 


An 8-Foot Station Meter, 




















Second-hand, but in good condition. Address 
1146-tf ‘“*METER,” care this Journal. 





Hor Sale. 


A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 








Our Mica Chimneys 
For Welshach Lights 


ARE THE 
BEST IN THE WORLD. 


@=ea 


Get Catalog 
and Discounts. 


=eam 


The MICA MFG. C0 


Micasmiths, 


88 Fulton Street, 
N. Y. City. 











2 PIECE 
MICA CHIMNEY. 
Etched Chimneys to 

Order. 








FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 3 retorts. 

Two Coolers, or Air Condensers, each of 150 000 
cubic feet capacity. 

Multitubular Condenser, : hell, 36 in. diameter, with 
98 2-in. tube-, 10 ft. 6 in. long. 


«Pittsburgh Gas & Coke Co. 


MANUFACTURERS OF 
Otto-Hoffmann Retort Oven 


COKE, 
D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 


Coarse or Fine, Hard or Soft. 
Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 


S-inch Center Seal. Four Purifiers, st. xor. AN IDEAL COKE FOR WATER GAS. 


KEY CITY GAS Co., Works on Monongahela River. 
1tte-e Dubuqne, lowe. Shipping Facilities by River and Rail. 


GAS COMP ANY CHCURITIES jon Office, 344 Lewis Bldg., PITTSBURGH, PA. 


A SPECIALTY. 























- NO EXTRA LABOR OR \\\\S 
Brooklyn : xa 
= OPERATING EX el 
Consolidated of New Jersey, 


Detroit, 





Madison, \a pensive, Write to 
mi Grand 7 Rapids, Runmnor STROH & OSIUS, Pat’ees, oz 
“e'Syracuze, " Mich. Ammonia Works, Detroit, Mich. 

St, Paul. 








CUSTAVUS MAAS, 
a, seman, Nv ee 


— —— Improved Gas Bag 
MARQUAND & PARMLY, 


160 Broadway, New York. | 








Members New York Stock 
Exchange. 


| ‘These Gas Bags are used to stop the flow of gas while re- 


STRONG. | pairing or making alterations in gas mains. There have been 
enum | numerous cases of workmen being pom | yen _ — 

i tally, by the escape of gas resulting from the burst- 

DURABLE. | fey ge bee, cad our patent improvement is designed to 
pre re | obviate such calamities. The indicator A shows unerringly 
LIGHT. | when the bag has been sufficiently inflated to pack the main, 
a | and when the pumping should be stopped. Our Bags are 
made of a rubber stock especially prepared to admit of great 




















SIMPLE distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 

CHEAP, lapped joints, which adds greatly to their strength. 
3-in. Cos Bag, each, $0.60 12-in. Gas Bag, each, $5.00 
HANDSOME. | 4“ “e ‘80 6“ « ” "§25 
| 5 “ ow“ ow“ 1.05 be = a roy 
Price, $1. | : “ “ “ My 30 ** “ rT 27.50 

| 10 * s“ “ 3.75 


A.M, Callender | 
& Co., 


wn” The Peerless Rubber Mfg, Co, 


N-¥-clty-/ 416 Warren St., N. Y. City. 














HEADQUARTERS FOR 


TWORIUM 


The Roessler & Hasslacher Chemical Co., 


100 WILLIAM STREET, NEW YORK. 
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Special Trays for Iron Sponge or Oxide of Iron, 


nS TRANS a Speci: The Pioneer Vertical Water-Tube Boiler of the World! 
> > Bf > THE HAZELTON OR PORCUPINE BOILER, 


fo-\ in 
; After Sixteen Years of Active Service in all the Principal Industries, 
A\(\ this Boiler has Proven Itself Superior to all Others in Economy of 
\\ AWA? Fuel, Durability, Safety and General Efficiency. 
WA NO EXPLOSIONS OR ACCIDENTS OF ANY K.ND. 











353-557 West Thirty-third Street, New York. Correspondence Solicited, 
We also make the Cheapest and Strongest 


REVERSIBLE BOLTED TRAYS IN THE MARKET. The HAZELTON BOILER GOMPANY, 


Send for Circulars. Sole Proprietors and Manufacturers, 


Fae sere tth Se 'New vou.” G@N'| Office, 716 E. 13th St., N.Y., U.S.A. 











BRISTOL’S 
RECORDING 


PRESSURE 
GAUGE. SCREEN FIE:1I.D 


ay te) =Steam Engine Works. 


s 
For continuous : ia 
Simple in Con- | am | Established 1874. 























records of _, 
struction, Accur- | . > ie MANUFACTURERS OF 
ate in Operation | _~ ° 
| Greenfield Stationary, Portable and Yacht 
Fully Guaranteed. Send | 


oor Cote | | ENGINES AND BOILERS. 


H . aia fm. Also Horizontal, Automaiic and Variable Cut-off Engines. 
The Bristol Co., . 


Sizes from 3 to 75 Horse Power. 


* 


Waterbury, Conn. | [pw af, Also Vertical and Horizontal and Marine Boilers. 
| a == Steam Pumps and Adams’ Crate Bars. 


W. G.& G. GREENFIELD, - ~- EAST NEWARK, N. J. 








THEO. CLOUCH, 


(Established 1870.) 


SOLE MANUFACTURER OF THE Patent Lava Gas Tips. Practical Hints 


Trade Mark Trade Mark 
. FI ' UNIFORMITY | ON THE CONSTRUCTION AND WORKING OF 
Maxim&Glough Adjustable Gas Burners, om x ec tveanreeo, ¢ distiller Dagens, 


By Maurice Grauay, C.E. 


E. H. Nickel Tips for 
Water Cas a Specialty. 


Price, $1.25. 
THEO. CLOUGH, - - Dobbs Ferry, W.¥..°: ™ PUR yNocaa. ream A: $0: GARSON oy, Pas eet HY. 

















aati nlp rita cinctatntainia 


crts:tesr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or low pressure in the supply. 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
manties and chimneys. Thousands are already in use. Srders may be given to the Welsbach Co., or sent to ourselves. Pal 


THE WILDER MANFG. CO., « - 818 Cherry St.,. PHILADELPHIA. 
©0006 0000 000000002008 000000000000 00 000000080000 000000000008 00008 OCCO8 


BACKUS GAS ENGINES CHARGING CARS, ating, Hore lila storage bins to boiler room and 
[Se a COKE GARS for handling hot coke 
y eae pe ee as ae oe ; » directly from retorts. 


TIP CARS for carrying 
» ashes, etc. 

The difficulty of handling hot coke directly from the re- 
torts led us to design a special car for this purpose, with an 
arrangement of ae g Raper ae sends a spray of water over 
the entire surface of the sides and bottom, preventing the 
steel from epomgy | overheated when the het coke is 
drawn into the car. This is not intended to entirely quench 
the coke, which is done in the usual manner, but to keep 
Ra . the iron from getting red hot, and, at the same time, to 

a = partially quench the coke. 
| ep 5 i) - . : We have just issued a new, 40-page, illustrated Cata- 
GUARANTEED SUPERIOR IN EVERY WAY. ; ‘ SO! = logue, No. 9703, giving full description of our Industrial 
BUILT ON HONOR. pactiet y : : Railways. Before you forget it, send for a copy. 
{ Chicago Water Motor & Fan Co., 101 Lake St., Chicago. evo dei cancel 
Agts. * oc N aan ; 4 Pe es 
18. | Michell & Co., - - 154 Congress Street, Boston, Mass. | |S age auam ORM cde es" C. W. HUNT COMPANY, 
Home Office, Backus Water Motor Co., Newark, N. J. —_—S a $4 
Send for Catalogue. No. 94122 Copyright, 1894, by C. W, Hunt Co. No. 45 Broadway, - New York City. 
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THE Patent “Standard” Washer-Serubber 


(U.S. A. Patent, No. 486,927 of November 29, 1892.) 


As in use in most of the principal Gas Works in Great Britain and on the Continent of Europe. 


THE FOLLOWING ARE SAMPLES OF TESTIMONIALS RECEIVED, VIZ.: 
From MR. A. C. McMINN, Engineer at Kensal Green Station of The Gas Light and Coke Co. 


“T have had No. 2 Washer at work and find it as satisfactory as No. 1. I am sending to-day certificate for 
final payment.” 


From MR. W. R. CHESTER, Engineer to the Nottingham Corporation. 


“The Washer fitted at Basford last year with your new Patent Wood Segments, works well, and I am quite 
satisfied with it. I propose to have each vessel converted to wood segments, as the iron ones wear out.” 


FOR PARTICULARS AND ESTIMATES APPLY T®% 


KIRKHAM, HULETT & CHANDLER, Limited, 


PALACE CHAMBERS, WESTMINSTER, ENGLAND. 


RITTER & CONLEY, PITTSBURGH, PA. 


GASHOLDERS, with or ecemanas Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 


STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAT. WORK OF EVERY DESCRIPTION. 




















For Cutting Cast, Wrought | Fi? BHEHREND. 


Iron, Gas & Water Pipes. | SOLE IMPORTER OF THE CELEBRATED 
wy a THE ANDERSON PIPE CUTTER | 


ANY, Manufacturers, | German (Stettin-Didier) Clay Gas Retorts, 


SF) 293 Lincoln St., Marlboro, Mass 
N. Y. Office, 135 Greenwich st | BLOCKS, TILES, FIREBRICES, FIRE CEMENT, 


C. H. Tucker, Jr., Manager. 


: . . | tee oe | Stettin ‘‘Anchor” & ‘Eagle’ Brand Portland Cement 
UJ Pipe Cutting Tool = 102 Milk Street, Boston, Mass. | 


atent Cutter 


@ THE ANDERSON Sapna A Link 


Made in all sizes, 














10 & 12 Old Slip. New York. 











Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 


“ COMPUTER. : 2. When the required discharge and the length of pipe are given, the diameter corresponding to 
bs 5 any pressure is at once seen. 
° ©) ? s 3. When the required discharge and the length of pipe are given, the pressure corresponding to 


any diameter is at once found. 
4. Any suitable combination of the different factors of any problem, under all possible cond. 
liens, may be immediately found. 


It Prevents Errors and Saves Hours of, Tiresome Calculations. 
Price, $5.00, per Registered Mail. 
For sale by 


A. M. CALLENDER & CO,, 32 Pine St., N. Y. City. 
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AMERICAN GAS COMPANY 


Owns, Operates, Buys and Leases Gas Works. 








Undertakes all Kinds of Construction Work, Especially for the Manufacture of Gas from Gaking Goal. 





BASTERN AGENTS FOR 
FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 





Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 
Machines, Ammonia Plant, Coke Conveyers, etc. 


APPARATUS BY WHICH COAL CAS CAN BE BROUCHT UP TO 22 or 24 CANDLE POWER, MAKING 
A WHITE LICHT THAT WILL BURN WITHOUT SMOKINC. 





222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E: 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas purtehing Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


To. 118 Farwvell Avenue, -: Milwaukee, W118. 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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P. H. & F. M. ROOTS CoO. 


Beg to announce they have completed arrangements by which the 


AMERICAN GAS COMPANY, 


TE as 
a“, Piet | 
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222 SOUTH THIRD STREET, = PHILADELPHIA, PA., ig 
Become their Eastern Agents, and will have exclusive control of the territory, embracing New York, New \ 
Jersey, Pennsylvania: and New England, for the sale of Exhausters and kindred machinery. The New York 


Office will be continued for the sale of the Roots’ BLower. 























aN 
Ve: 
nN 
New Design This Design ‘ 
of is Used m 
Direct for all 5 
Connected Exhausters . 
Engine from p 
and No. 7 
Exhauster to ) 
on Same No. 10 \ 
Bedplate. inclusive. ; \ 
oy 
PS 
} 
Write for Illustrated Catalogue. a 
Estimates submitted on application. \ 
ai, 


P.H.&F.M. ROOTS CO. | 


New York Office, 109 Liberty Street. J. B. STEWART. Manager 
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CAAS. M. JARVIS, President. BRR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. FRANK L. WILCOX, Treasurer. 


BERLIN [RON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 
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The above illustration is taken direct from a photograph, and shows the interior of a Power House designed and built by us for the Worcester 
Traction Company, at Worcester, Mass. The building is 47 feet wide and 120 feet long, with a traveling crane as shown. The 
roof being very fiat, it is covered with plank and tar and gravel. The entire frame work is of steel, a light brick 
wall being placed between the posts to protect the interior of the building from the weather. 





Write for Illustrated Catalogue. 








Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 





Avex. C. HumMPHRErS, M.E., ArTHUR G. GLaASGow, M.E., 
MANHATTAN LIFE BUILDING, CaBLe ADDRESS, 9 VICTORIA ST., 
(64 Broapwar,) LONDON & NEW YORK, LONDON, S&S. w.- 
MEW YORK. " HUMGLAS."* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPAREYYS. 








Frice $1. 


A. M. CALLENDER & CO., No, 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 


JULY, 1897. 


, |Table No, 2. 
< Fable No. 1. NEW YORK 
a FOLLOWING THE ITY. 
= MOON. Au NIGHT 
& LIGHTING. 
» lal eR Bang 
A | ©] Light. [extinguish.|| Ligne, | Extin- 
ls guisk. 
? PLM. “a 
Thu. | 1] $.00 pm 3.30 AM!! 7.30 
. ! ) )» 9" 
k gh 21 8.00 o.0V0 | 00 
Sat. | 3] 8.00 3.30 ] 30 
Sun. | 4! 9.10 3.40 | 7.30 
Mon.| 5! 9.40 3.40 30 


.30 
.30 
3U 
30 | 
30 
30 
30 
30 
30 
30 
20 | 
20 
20 
20 


‘Tue. | 6/10.00 3.40 || 
Wed.| 7/10,30 rq 3.40 | 
Thu. | 8/11.00 3.40 | 
Fri. | 9)11.40 = | 3.40 
Sat. |to 12.30 AM) 3.40 
vl; 1.80 | 3.40 
Mor. |12)No I. No L. 
13|NolL.rm No L. 
Wed. |14/NoL. |NoL. | 
Thu. |15) 8.00 pm! 9.30 PM 
Fri. |16) 8.00 10.00 
Sat. |17! 8.00 10.30 
Sun. |18) 7.50 10.50 
Mon. |19| 7.50 {11.10 





Si aaladata ad a 


al Ae et Biel Se le Be Be eee ee ee oe oe oe oe Be oe ee Be ee ee ee ee ee 
Or or Or Ot Or Ot Or Ot Ot Ot Sr Or Ot Ot Or Sr Or Or Or Ot Or Ot Or Ot Sr Ot Gr Or Oe 


~ Go Go Ge GO Co GO Co GO SO Go CO Ce CO CO WO GO GO CO CO CO CO Go Co Wo tO Ww OO 











‘ 
! 
Tue. |20; 7.50 [11.30 = || 7.20] 
Wed. |21) 7.50 1Q}12.00 Am} 7.20 | 
Thu. |22/ 7.50 |12.30 20 | 
Fri. |23| 7.50 1.00 2) | 
Sat. [24] 7.50 1.50 20 | 
Sun. |25) 7.50 2.40 20 
Mon. |26, 7.50 4 00 20 | 
Tue. |27| 7.50 4 00 20 | 
Wed. |28) 7.50 4.00 20 | 
Thu. (29) 7.50NM) 4.00 20 | 
Fri. |30!) 7.50 4.00 .10 | 3.30 
Sat. (31) 7.50 | 4.00 10 | 3.30 
TOTAL HOURS LIGHTING 
DURING 1897. 
By Table No. 1. By Table No. 2. 
Hrs.Min. Hrs. Min. 


January ....233.00 | January. ...423.20 
February. ..187.20 | February. ..355.25 
March..... 202.00 | March..... 355.35 
April.......170.40 | April......298.50 


_.. Jee 163.00 | May....... 
June ......140.40 | June......2: 
July....... 151.40 | July.......% 
August ... 167.30 | August .... 2 


September ..174.40 | September. .3: 
October... .200.00 | October .. ..: 

November.. 205.20 | November .. 
December. .220.10 | December. . 43: 





Total, yr. .2216.00 Total, yr...: 
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To Whom It May Concern. 


. UG OD», 
— — a BE =: jainism 
or. 
a 





WE have learned that the makers of the “Sunlight” lamp 
assert that there has been a decision in the English Courts 


which saves them and their customers from liability as infringers 


of the Welsbach patents. 


We assure the public there is no decision of any Court, in 


England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 
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SUPERHEATER AND JUNIOR LOWE WATER CAS APPARATUS. 
ELEVEN PLANTS NOW IN PROCESS OF CONSTRUCTION. 
Pamphlets, Plans and Estimates Furnished. 


UPWARDS OF 215 SETS INSTALLED TO JANUARY 1, 1897. 
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SHADINC INDICATES STATES IN WHICH HAVE BEEN BUILT THE STANDARD DOUBLE 




















Builders, Lessees and Purchasers of Gas Works. 
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“ONE OF THE 
GROWN FOLKS" 


Selected over all competitors by 








The Milwaukee Gas Light Company 
in February, 1896. 


2,000,000 Gu. Ft. Gapacity. 


During 11 months’ steady operation has 


me oe 


F; 
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been continuously producing better results 


under all working conditions than were 


guaranteed in competition. 


en ae 7 


Our record sells our Apparatus, whether 
Water Gas or Coal Gas, Purifers, 
Valves. Gas Engines, or anything else 
we handle. 


iN? 
e 
f& 


WM. HENRY WHITE, 


so eee von, ‘Lhe Western Gas Construction Co., "han 








- CHAPMAN VALVE MANUFACTURING CO, 


LUDLOW VALVE MPG. CO., gli Valves and Gatos for Gas, ANmonia, Wate, Ele 


Also, Cate Fire Hydrants with and without Independent 


V/ ATL, V7 Es, : \ Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Tieasurer’s Office, 72 Kilby &112 Milk Sts., Boston, Mass. 


Double and Single Gate, 4 in. to 72 in., outside and y Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
Lae ef ‘ St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 
inside Screws. Indicator, etc., for Gas, ~ LL 


aii cman GASHOLDER TANKS AND | The Gas Engineer's 
GAS WORKS MASONRY COMPLETE, Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.LC. 


| 
| 
J. P. WHITTIER, | Price, $2.50. 


70 Rush St., Near Division Ave., Brooklyn, N. ¥.| 4+ ™. CALLENDER & CO., 22 Tine Street, N.Y. Cny 





MANUFACTURERS OF 



































HUGHES’ “GAS WORKS,” 


Their Construction and Arrangement, 


FOR CIRCULAR. 


SEND FOR CIRCULAR. 


SEND 


And the Manufacture and Distribution of Coal Gas. 


Also, Originally written by SAMUEL HUGHES, C.E. 
Hydraulic Main Dip Regulators, Check Valves, Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E. 
Foot Valves, Yard Wash and Fire Hydrants, 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vall Av. 


TROY N.Y. A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 


Eighth Edition, Revised, with Notices of Recent Improvements. Price, $1.65. 














July 5, 1897. American Gas Light Zournal. 27 


NATIONAL GASax WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus, 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Plans and Estimates Upon Application. 





IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONN ELIVY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 ” , ) 
IRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor. 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0.,, No. 357 Canal St, New York. 


Practical Photometry. DOUGLAS’ FERRIC OXIDE | IRON MASS 


For Gas Purification | 
| For Gas Purification. 


Is a superior natural Hydrated Oxide of Iron. | 


Will give a higher purification per bushel than | Acts immediately, and more efficiently 


than any other purifying agent 
now in use. 








A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


any other material. We ship the pure Oxide 
By William Joseph Dibdin. of Iron, containing no sawdust, thus effecting | 


Price, $3.00. a saving in freight, leaving the consumer to | 
furnish the diluent at a nominal cost. It is now | 


A. M. CALLENDER & CO., used by the largest gas companies in the West. | Greenpoint Chemical Warts 


) Dy . Full information, = references to man wae, ¢ and “| 


Supt.Ann Arbor 
H.W. Douglas ( se anmacter) Ang Arbor, Mich.  ereenpeint Ave. & Newtown Oreck, Brvshiyn ¥.3 


BOOKS- Parson’s Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
a ie tala AN OR OTHER WASTE MATERIAL. 


v¥imatos remem PARSON'S TAR BURNER. 


TREATISE ON THE COMPARATIVE FOR UTILIZING OOAL TAR AS FUEL. 


oes AND CANNES. Sd |PARSON’S AIR JET TUBE CLEANER. 


, FOR CLEANING BO1LUER TUBES. 
By Davm A, Granam, 8vo., Cloth. Price $3. 


These devices are all first-class. They will be sent to any responsible party for trial. No saie 
Orders for these books may be sent to this office. unless satisfactory. Manufactured by the WATERTOWN STEAM BLO-VER COMPANY 


eee eee eee. u.y.orr) H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 
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JAMES D. PERKINS. oO E M24 K I WN fog oe Cc oO ee F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING : 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shinments from New Work, FPhiladelphia. Baltimore anc Norfolk. 


BERWIND-WHITE GOAL MINING COMPANY'S 




















Qcean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade..... 
Carefully prepared. 


For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 


FIELDS ANALYSIS 


E*or the wear 18906G. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. | Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Sec. & Cen. Manger. of The Gas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 





‘Washington Building, New York. 














Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number -f copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CO KE. 
MINES, = - Clarksburgh, Harrison Co., West Va. 
WHARVES, - = Locust Point, Baltimore, Md. 
OFFICE, - - = 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, } srry, { BANGS & HORTON 


71 Broadway, N. Y. 60 Congress St., Boston. 








ALTHOUSE & KENNEDY, 


Reading Terminal—Philadelphia. 


“Shaner, Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 


REPRESENTED BY 


THOS. N. MORDUE, No. | Broadway, N Y 


KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 








Columbus, Ind. 
Correspondence Soiicited. 


GREENOUGHE’S 


“DIGEST OF GAS CASES.” 


Frice, 85.00. 

















This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent i 


Ae M. CALLENDER & CO., 32 Pine St., N.% 





— THE -—— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =~: Prepared for Gas Purposes, 





‘their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
Recessive Pier No. 1 ; ne om South ennui N. J. 





EpMUND H. McCULLOUGH, Prest. CHaAs. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





kRwProOInNTsS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas: 
giving qualities, and in freedom f.cm sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oll. 














Toledo, O., and Pittshpnureh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 





GAS NAPTHA. 











Correspondence 8olicited. 








GAS OIL. 


26 Broadway, New York Citv, 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





Established 1858. Incorporated 1890. 


Cuas. E. Gregory, aw Davin R. Daty, V.-Prest. & Treas. 
. D. ABERNETHY, Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, . 
Jersey City, N. J. 


———_2302 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


——_ =e 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


2=ea 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 




















Office, 88 Van Dyke St., Brooklyn, N. Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


’ CAS RETORTS 
Manufacturers of é FIRE BRICK . 


RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerativa Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6’s, 7’s, 8’s or 9's 
erected complete. 


oe of the Coze System of Inclined Retorts. 


at hy St. Louis, Mo. 


901 Pine St., 
ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 
Office, 119 E. 23d St., New York. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 


Adam Weber, 


Proprietor, 


.| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. Jd. 


Office, 6383 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 











CYRUS. BORGWE??. 


23° ST. ABOVE We PACE SUALA FH. “S.A. 


Fire Brick 
AND 


Cray RETORTS# 

















Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIiTLGTIAM GARDNER ww Son 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. 8S. 














(ESTABLISHED 1856.) 
4 EXCELSIOR FIRE BRICK & CLAY 8 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
BENCH SETTINGS 
Fire Brick, Tiles, Etc. 
A Vement of great value for patching retorts, putting on moutb 
pieces, making up all bench-work joints, lining blast furnace- 
and thorough in its work. Fully warranted to stick. 
PRICE ~ IST. 
In Kegs, "100 to 200 . 
In Kegs less than 100 “* - +5 


HENRY MAURER & SON,’ 
ETORT WORK 
Clay Gas Retorts, 

GEROULD'S IMPROVED RETORT CEMENT. 


Cc. L. GHROULD & CO., 


N. 3d & Prospect Avs., Mt. Vernon, N.Y. 
Western Agent, H. T. GEROULD, Centralia, Ills | 








Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 





OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have etudied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





Tueo. J. Smirn, Prest. J. A. TaYLor, Sec’y 
A. LamBLA, Vice-Prest. and Supt.; 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
ney Tops. Baker Oven Tiles 12x 13x32 
and 10x10x2. 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 


Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous Dustrations 


Price, $3.00 


A. M. CALLENDER & CO 32 P*ue Street, N. Y. City 
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WM. W. COODWIN, Prest. O. N. CULDLIN, V.-Prest.& Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


9 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 


Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 


steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness ; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cy inder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part.. Tube or electric ignitien. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain fo 


the past eight years, Address WW. COCDWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ina 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, © Boston Office, R’m 18, Vulcan Bldg., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 


Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 
= Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY. 


INCORPORATED, 
Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF : F. L. SLOCUM, Pres’t. 


Gas Works Machinery of all kinds, ' SAM’L WOODS, See's. 


EBS AND OWNER 


PITTSBURGH WASHER-SCRUBBER, 
FELDMANN AMMONIA MACHINE, 


Yor producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 
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=u ttitersme Faux System of Recuperative Benches. a 
NEW SYSTEM HYDRAULICS. SCRUBBER. 





AMMONIA MACHINE, 


KENT flurray fianufacturing bompany, 


Steel Gasholder Tanks, 


Sinate, DousLe AND TRIPLE-LIFT CZASHOLDERS, 
te —_ HORIZONTAL AND VERTICAL STORAGE OIL TANKS css. 


lron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub an Flange, Outside ScreWan« Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Eort Wavne, Indiana. 
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BARTLETT,HAYWARD&CO. 


BALTIMORE, MD. 














Triple. Double & Single-Lift PURIFIERS. 

GASHOLDERS, hii 

See ee CONDENSERS. | 

[ron Holder Tanks. a \ 
eas Scrubbers. 


oe ee 
‘ vy 


ROOF FRAMES. 








Bench Castings. 


Girders. - | 
OlL STORAGE TANKS 
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Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 


<< Te be 


Gas Works Designed and Constructed... 








PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 


Translated with 7 ermission of the author by GEO. M. RICHMOND, M.E i 


Price, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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Millville, N. J. R D WO OD g CO ENGINEERS, 
Poundri«s and Works: { Florence, ” IRON FOUNDERS, 
Camden, “ e e & MACHINISTS 


nitnehinhiinasnals 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE! Gas HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 
SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 


(PATENTED) CUTLER’S 


PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. ies aut ieanen aude. 





THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 


SENCH WORK. PLATE GIRDERS. | weavy LOAM CASTINGS, DUNHAM SPECIALS, HY"RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental fron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 




















BUILDERS OF 


Gas Hoolders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval. or ‘“‘D” Retorts. 


ILLUMINATING GAS! FUEL GAS! 


THE LOOMIS PROCESS. 27°) 7** Companics. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and | under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. | Also, SERVICE CLEANERS, DRIP PUMPS, and STREZT 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, = = Bleartfor d. — Oo. A. GEFRORER,. 








248 N. Sth 8t., Phila., Pa, 
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H. RANSHAW, Prest. & Mangr. T. H. Brrcn, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING C0 


Established 185!. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cinmcinmnati, Ohio. 


George Shand Page’s Sons, 


Sole Agents for 


The Ammonia Washer-Serubber. ‘ 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contraetors for Ammoniacal Liquor. 
No. GSO Wall Street, New Yywork City. 
































W. Ii. PEARSON, rest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr 


GEORGE R.ROWDAND. THE EGONOMIGAL GAS APPARATUS GONSTRUGTION COMPANY, Limited, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. ee SHUILDERS OF THE IMPROVED LOWE WATER GAS APPARATU S. 


Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 








Drawings, Specifications and Estimates furnished for the con | 
scruction of new works or alteration of old works. Special House or oe en Col ke. 

ttenti B . 

a a eee en New Gas Works Built, Present Gas Plants, either C Coal or Water, Remodeled. 
Utiice, No. 245 Broadway, N. Y. City. Catalogues, Plians and Eetimatee Furr uated upon Applicatic 








WM. HENRY WHITE, 


No. 382 Pine Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN. AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extendmg or improving their Plante respectfully invited. 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 

















Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES R. FLOYD & SONS, ““Gregon Iron Works, 


West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Boquessative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies and Cokeries during the past 4 year's. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 























The contract was completed and the 





. Capacity of Holder, 500,000 Cu.Ft. 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 








Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET'’S 
HOT GAS SGRUBBER. 
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frorn the Union Gas Light Company, of East New York. 
Holder was in actual use in 90 days from receipt of order 
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GAS AND WATER PIPES. 





GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


fias-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pips 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 








Davip Leavitt HouGu, 
26 CORTLANDT ST., N.Y. CITY. 


Consulting Engineer. 


Investigations and Appraisals. 
Designs and Estimates. 


Contractor. 





Machinery and Structures. 
Gas and Water Pipe. 





WARREN FOUNDRY 


Established 1856. 


New York Office, 160 Broadway. 


CAST IRON 





AND MACHINE CO., 


Works at Phillipsburgh, N. J- 


WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 

















CASTERN OFFICE: 
NEW YORK, 


WS pi x VO 





mets WD "7 TEER PIPEL 
40 GENERAL FOURDAY WORK 








GEORGE — Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








Price, 


A. M. CALLENDER 


1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


& CO, - - 


$5.00. 


No. 32 Pine Street, New York. 








SCIENTIFIC BOOKS. 








GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. | 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to age oy | a and Cook: 
ing y Gas. By E. E. Perkins. $1.2, 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40 

ee og rc ON HEAT By Thomas Box. 2d 
editi ’ 


PRACTICAL PHOTOMETRY : A Guide to the Study of the | 
Measurement of Light. By W. J. Dibdin, $3. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. Vol. I1., Lighting, $4. 


IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. 50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. 
PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 


Liq FUEL FOR MECHANICAL AND INDUSTRIAL 
URPOSES. By E. A. Brayley Hodgetts. $2.50. 


COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 


COAL: Its History and Use. By Prof.Thorpe. $3.50. 
THE GAS WORKS OF LONDON. By Colburn. 60 cents. 


The above will be forwarded upon receipt of price. 


must 2e added to above prices. 
desired, upon receipt of order. 


books sent C.O.D. 
A. M. 


HEAT A MODE OF MOTION. By John Tyndall $-. 
| on ‘.——o~ OF SMALL GAS WORKS. By 
. RR. Humphreys. $1. 
| OR ed FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 
| THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
| GASFITTER’S GUIDE, by John Eldridge 40 cents. 
AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R- 
Arnold, $2 
CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 


DIGEST OF GAS CASES. $5. 

PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25 

DISTILLATION OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 

A tks: oy ON THE COMPARATIVE COMMERCIAL 

ALUES OF GAS COALS AND CANNELS. By D. A. 

pL in $3. 

A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 

ILLUMINATING AND HEATINGGAS. By W. Burns. $1.50 

HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams. $2.50. 

TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 

GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.LC. $*.50. 

GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 

PRACTICAL PLUMBING. By P. J. Davies. $3. 

GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. 
Butterfield. $3.50 


AMf£RICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and Cement, their Treatmen 
and Use in Construction. By A. H. Heath. $2.50. 
ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Spec ial poe ation te 
Electric Lighting. By A. Palaz, Se.D. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp. 
$3.50. 

ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 

MAGNETISM AND ELECTRICITY. By J. Overend. 40c 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC gy <i FOR AMATEURS. By E. 
Hospitalier. $2.5 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M 
ELECTRIC LIGHT FITTING. $2. 
PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


| ELECTRICITY, Its ea Sources and Applications. By 
John T. Sprague, M.I.E.E. $6. 


$3. 


? 


If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or post office money order. No 


CALLENDER & CO., 32 Pine Street. New York. 
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NATHANIEL TUFTS METER C0,, 


63 Beverly Street, Boston, Mass. 














ANUFACTURERS OF 


=a LEC S GAS METERS. 
i Station Meters of any Capacity. 


- Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled - hme 
—— orders Apparatus for the Chemical Testing of Gas and Gas Liqt 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 


NEW YORK, &38 Broadway. SAN FRANCISCO, 22! Fronj St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 











CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 









~e— ‘Perfect ” Gas Stoves —z-- 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 























FACTORY AT ERIE, PA. 











“Good Advice, if taken in Season,” 
will Save Much Vexation and Many Dollars. 


USE KEYSTONE METERS 


THIS SPRING. —— 
THE KEYSTONE METER GO., foversrorp, pa. 
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THE AMERICAN METER CO. 


July 5, 1897. 


GAS METERS. 











GAS METERS. 








Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS 
RManufactories: GAS STOVES. ee oe scare 
SUGG@’S “STANDARD” ARGAND BURNERS, a ae eee ey 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, S10 Nor. h Second Street, St. Louis. 


Arch & 22d Sts., Phila. Wet Meters with Lizar’s “‘Invariable Mcasuring®? Drum. 222 Sutter Street, San Francisco 





~HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


a~a— METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. _CORRESPONDENCE SOLICITED. 


D. McDONALD & CO., 


Established 1854. 














511 West 2ist Street, eet 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 








MANUFACTURERS OF 


B Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 

















T. D. BUHL, Pres’t. CHAS. H. JACOBS, Vice-Pres’t & Manager. 


BUHL STAMPING CO. 


Detroit, Mich. 
Makers of Gas Meters. 


UR equipment embraces the Latest and 
Most Improved Machinery. We make 
our own Tin Plate. We claim for ‘*BUHL”’ 
METERS, Ingreased Durability, with 
probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. 
Comparisons invited. Meters of other makers 
promptly repaired. Maiti orders solicited. 





























~~ 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week 











For smooth and quiet running. 
U E U Al E For simplicity of construction and grace in design. 
For general reliability. 








SOOO R ORO Eee eee Eee eee Eee ee EEE EEE EEE EOE EEEEOESES EEE EE ESESEO EEE EEESEEEEE ESSE EEE EE EES For close regulation of power. 
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150 MEDALS AND DIPLOMAS. 


Direct Goupled “OTTO” Gas fngine and Jynamo. 


DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 


The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


THE OTTO GAS ENGINE WORKS, Inc., 33d & Walnut Sts., Phila., Pa. 
NEW YORK, 39 Courtland St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 

















